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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an acrylic polymer 
capable of being produced through bulk polymerization difficultly 
being controlled before and useful as coating materials, sealing 

materials, film waterproofing materials or the like by including a gi^A-A^ j 
molecule where a specific group having hydroxy group and 
sulfur atom is combined with at least one end of a polymer — 
molecule. 

SOLUTION: This polymer is obtained by including a molecule 
where a group of formula I (wherein, R1 to R5 are each H or a 
1-1 2C alkyl; R6 is OH, a 1-1 2C alkoxy or a 1-12C alkyl) is 
combined with at least one end of a polymer molecule. The 
objective polymer is produced e.g. by polymerizing a 
polymerizable unsaturated compound such as 2-ethylhexyl 

acrylate in the presence of a compound (e.g. thioglycerol or the r i _ £ _ £ _ £ — R * TT 
like) of formula II as a catalyst. It is preferable that the 
objective polymer has 1,000-200,000 weight average molecular 
weight and 5-500 hydroxy value and substantially doesn't 
contain a solvent. 
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* NOTICES * 
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damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
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CLAIMS 



[Claim(s)] 

[Claim 1 ] Acrylic polymer characterized by containing the molecule which the radical expressed with the 
end of at least 1 of a polymer molecule by the degree type [A] has combined [a]; 
[Formula 1] 

ZDS 




r 1 — C — C — C — R f ••• [A] 

H 



[, however the above-mentioned formula [in A], R1-R5 are a hydrogen atom or the alkyl group of carbon 
numbers 1-12 independently, respectively, and R6 is at least one kind of radical chosen from the group 
which consists of a hydroxyl group, an alkoxy group of carbon numbers 1-12, and an alkyl group of carbon 
numbers 1-12]. 

[Claim 2] The acrylic polymer given in the 1st term of a claim with which R6 is characterized by being a 
hydroxyl group in the above-mentioned formula [A] [a]. 

[Claim 3] The acrylic polymer given in the 1st term of a claim with which R1-R5 are characterized by being 
a hydrogen atom in the above-mentioned formula [A] [a], 

[Claim 4] above-mentioned polymer [ which is characterized by having the repeat unit expressed with the 
principal chain of the acrylic polymer [a] which the radical expressed with the end of 1 by the above- 
mentioned formula [A] even if few combined by the degree type [B] / given in the 1 st term of a claim / 
acrylic ] [a]; 
[Formula 2] 

-cr 7 r'-cr 9 - 

C=0 [B] 
A-R 10 



In [, however the above-mentioned formula [B], R7-R9 express the alkyl group of a hydrogen atom, a 
halogen atom, or carbon numbers 1-3 independently, respectively. RIO A hydrogen atom, an alkali-metal 
atom, the hydrocarbon group of carbon numbers 1 -22 (you may have the side chain, even if this 
hydrocarbon group is a straight chain-like) Moreover, a part of hydrogen atom in the radical which forms 
this hydrocarbon group or a side chain - at least one kind of polar group or the halogen atom chosen from 
the group which consists of OH, -F, -COOH, -CI, and -NH2 may permute, and this hydrocarbon group may 
have the double bond, and this hydrocarbon group may have cyclic structure further — it is — ]. 
[Claim 5] The acrylic polymer given in the 1st term of a claim characterized by the weight average 
molecular weight of the above-mentioned acrylic polymer [a] being within the limits of 1 000-200000 [a]. 
[Claim 6] The acrylic polymer given in the 1st term of a claim characterized by the hydroxyl value of the 
above-mentioned acrylic polymer [a] being within the limits of 5-500 [a]. 

[Claim 7] The acrylic polymer given in the 1st term of a claim with which the above-mentioned acrylic 
polymer [a] is characterized by not containing the solvent substantially [a]. 

[Claim 8] Hardenability constituent characterized by containing the acrylic polymer [a] containing the 
molecule which the radical expressed with the end of at least 1 of a polymer molecule by the degree type 
[A] has combined, and the compound which has two or more isocyanate radicals in intramolecular; 
[Formula 3] 
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R 1 — C — C — C — R* ••• [A] 

H 

[, however the above-mentioned formula [in A], R1-R5 are a hydrogen atom or the alkyl group of carbon 
numbers 1-12 independently, respectively, and R6 is at least one kind of radical chosen from the group 
which consists of a hydroxyl group, an alkoxy group of carbon numbers 1-12, and an alkyl group of carbon 
numbers 1-12], 

[Claim 9] The hardenability constituent given in the 8th term of a claim characterized by blending the 
compound which has two or more isocyanate radicals in the above-mentioned intramolecular so that the 
number of mols of an isocyanate radical may become within the limits of 50-200 to the- 100 mol number of 
the hydroxyl groups which exist in the above-mentioned acrylic polymer [a]. 

[Claim 1 0] The hardenability constituent given in the 8th term of a claim with which R6 is characterized by 
being a hydroxyl group in the above-mentioned formula [A]. 

[Claim 11] The hardenability constituent given in the 8th term of a claim with which R1-R5 are 
characterized by being a hydrogen atom in the above-mentioned formula [A]. 

[Claim 12] the above ~ given in 8th term of claim hardenability constituent [ which is characterized by 
having the repeat unit expressed with the principal chain of the acrylic polymer [a] which the radical 
expressed with the end of 1 by the above-mentioned formula [A] even if few combined by the degree type 

[B] ]; 

[Formula 41 

— CR 7 R" — CR 9 — 

= 0 ■•• [B] 

— R 10 

In [, however the above-mentioned formula [B], R7-R9 express the alkyl group of a hydrogen atom, a 
halogen atom, or carbon numbers 1-3 independently, respectively. R10 A hydrogen atom, an alkali-metal 
atom, the hydrocarbon group of carbon numbers 1 -22 (you may have the side chain, even if this 
hydrocarbon group is a straight chain-like) Moreover, a part of hydrogen atom in the radical which forms 
this hydrocarbon group or a side chain - at least one kind of polar group or the halogen atom chosen from 
the group which consists of OH, -F, -COOH, -CI, and -NH2 may permute, and this hydrocarbon group may 
have the double bond, and this hydrocarbon group may have cyclic structure further — it is — ]. 
[Claim 13] The hardenability constituent given in the 8th term of a claim characterized by the weight 
average molecular weight of the above-mentioned acrylic polymer [a] being within the limits of 1 000- 
200000. 

[Claim 1 4] The hardenability constituent given in the 8th term of a claim characterized by the hydroxyl 
value of the above-mentioned acrylic polymer [a] being within the limits of 5-500. 

[Claim 15] The hardenability constituent given in the 8th term of a claim characterized by some hydroxyl 
groups which exist in the above-mentioned acrylic polymer [a], and a part of isocyanate radical of the 
compound which has two or more isocyanate radicals in intramolecular having joined together. 
[Claim 16] Hardening constituent characterized by containing the acrylic polymer [a-1] molecule which the 
radical expressed with the end of at least 1 of a polymer molecule by the degree type [A-1] has combined; 
[Formula 5] 

R 2 

R l — C — 6 — t — R* [A-1] 




In [, however the above-mentioned formula [A-1] R1-R5 They are a hydrogen atom or the alkyl group of 
carbon numbers 1-12 independently, respectively. R6 this formula [ it is at least one kind of radical chosen 
from the group which consists of a hydroxyl group, an alkoxy group of carbon numbers 1-12, and an alkyl 
group of carbon numbers 1-12, and ] [some hydroxyl groups [ at least ] in the radical expressed with A-1] 
combine with -N=C=0 radical, and it forms the -NH-COO-radical]. 

[Claim 1 7] The hardening constituent given in the 1 6th term of a claim with which R6 is characterized by 
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being a hydroxyl group in the above-mentioned formula [A-1]. 

[Claim 18] The hardening constituent given in the 16th term of a claim with which R1-R5 are characterized 
by being a hydrogen atom in the above-mentioned formula [A-1]. 

[Claim 19] the above — given in 16th term of claim hardening constituent [ which is characterized by having 
the repeat unit expressed with the principal chain of the acrylic polymer [a-1] which the radical expressed 
with the end of 1 by the above-mentioned formula [A-1] even if few combined by the degree type [B] ]; 
[Formula 61 

-CR r R'-CR 9 - 

C=0 ••• [B] 

0-R 10 



In [, however the above-mentioned formula [B], R7-R9 express the alkyl group of a hydrogen atom, a 
halogen atom, or carbon numbers 1-3 independently, respectively. RIO A hydrogen atom, an alkali-metal 
atom, the hydrocarbon group of carbon numbers 1-22 (you may have the side chain, even if this 
hydrocarbon group is a straight chain-like) Moreover, a part of hydrogen atom in the radical which forms 
this hydrocarbon group or a side chain - at least one kind of polar group or the halogen atom chosen from 
the group which consists of OH, -F, -COOH, -CI, and -NH2 may permute, and this hydrocarbon group may 
have the double bond, and this hydrocarbon group may have cyclic structure further — it is — ]. 
[Claim 20] The hardening constituent given in the 16th term of a claim characterized by the weight average 
molecular weight of the above-mentioned acrylic polymer [a-1] being within the limits of 1000-200000. 
[Claim 21] The hardening constituent given in the 16th term of a claim characterized by the hydroxyl value 
of the above-mentioned acrylic polymer [a-1] being within the limits of 0-200. 

[Claim 22] The hardening constituent given in the 1 6th term of a claim characterized by being in within the 
limits whose amount of NCO(s) calculated from the amine value about the above-mentioned acrylic 
polymer [a-1] is 0 - 20 % of the weight. 

[Claim 23] The hardening constituent given in the 16th term of a claim characterized by 10% or more of the 
hydroxyl group which suited the end of the above-mentioned acrylic polymer [a-1] having combined with - 
N=C=0 radical. 

[Claim 24] The hardening constituent given in the 16th term of a claim characterized by the above- 
mentioned hardening constituent hardening by the water absorption condensation reaction. 
[Claim 25] Hardenability constituent containing the acrylic polymer [a] containing the molecule which the 
radical expressed with the end of at least 1 of a polymer molecule by the degree type [A] has combined, and 
the compound which has two or more isocyanate radicals in intramolecular; 
[Formula7] 




r 1 — C — C — C — R* EA] 

H 

In [, however the above-mentioned formula [A] R1-R5 They are a hydrogen atom or the alkyl group of 
carbon numbers 1-12 independently, respectively. R6 it is at least one kind of radical chosen from the group 
which consists of a hydroxyl group, an alkoxy group of carbon numbers 1-12, and an alkyl group of carbon 
numbers 1-12 — ] — And/or, hardening constituent containing the acrylic polymer [a-1] molecule which the 
radical expressed with the end of at least 1 of a polymer molecule by the degree type [A-1] has combined; 
[Formula 8] 
R 2 

R l — C — 4 — £ — R* ••• [A-1] 




In [, however the above-mentioned formula [A-1] R1-R5 They are a hydrogen atom or the alkyl group of 
carbon numbers 1-12 independently, respectively. R6 It is at least one kind of radical chosen from the group 
which consists of a hydroxyl group, an alkoxy group of carbon numbers 1-12, and an alkyl group of carbon 
numbers 1-12. Some hydroxyl groups [ at least ] in the radical expressed with this type [A-1] - The 
hardening object characterized by coming to form the structure of cross linkage into a hardenability 
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constituent and/or a hardening constituent by the intermolecular condensation reaction at least to the bottom 
of existence of moisture or un-existing using] which combines with N=C=0 set and forms the -NH-COO- 
radical. 

[Claim 26] The hardening object given in the 25th term of a claim characterized by blending the compound 
which has two or more isocyanate radicals in the above-mentioned intramolecular so that the number of 
mols of an isocyanate radical may become within the limits of 50-200 to the- 100 mol number of the 
hydro xyl groups which exist in an acrylic polymer [a] and an acrylic polymer [a-1], when using the above- 
mentioned polymerization nature constituent. 

[Claim 27] The hardening object given in the 25th term of a claim with which the above-mentioned 
hardening object is characterized by stiffening a hardenability constituent and/or a hardening constituent 
under existence of an organic tin system curing catalyst. 

[Claim 28] The hardening object given in the 25th term of a claim with which R6 is independently 
characterized by being a hydroxyl group in the above-mentioned formula [A] and/or [A-1], respectively. 
[Claim 29] The hardening object given in the 25th term of a claim with which R1-R5 are independently 
characterized by being a hydrogen atom in the above-mentioned formula [A] and [A-1], respectively. 
[Claim 30] the above - given in 25th term of claim hardening object [ which is characterized by to have the 
repeat unit expressed with a degree type [B] in the principal chain of the acrylic polymer [a- 1 ] which the 
radical expressed with the end of 1 by the acrylic polymer [a] or the above [A-1] which the radical 
expressed with the above-mentioned formula [A] combined even if few combined ]; 
[Formula 91 



In [, however the above-mentioned formula [B], R7-R9 express the alkyl group of a hydrogen atom, a 
halogen atom, or carbon numbers 1-3 independently, respectively. R10 A hydrogen atom, an alkali-metal 
atom, the hydrocarbon group of carbon numbers 1-22 (you may have the side chain, even if this 
hydrocarbon group is a straight chain-like) Moreover, a part of hydrogen atom in the radical which forms 
this hydrocarbon group or a side chain - at least one kind of polar group or the halogen atom chosen from 
the group which consists of OH, -F, -COOH, -CI, and -NH2 may permute, and this hydrocarbon group may 
have the double bond, and this hydrocarbon group may have cyclic structure further — it is — ]. 
[Claim 31] The hardening object given in the 25th term of a claim characterized by the weight average 
molecular weight of the acrylic polymer [a-1] which the radical expressed with the acrylic polymer [a] and 
formula [A-1] which the radical expressed with the above-mentioned formula [A] combined combined 
being within the limits of 1 000-200000. 

[Claim 32] The hardening object given in the 25th term of a claim characterized by the hydroxyl value of 
the acrylic polymer [a] which the radical expressed with the above-mentioned formula [A] combined being 
within the limits of 5-500. 

[Claim 33] The hardening object given in the 25th term of a claim characterized by the hydroxyl value of 
the acrylic polymer [a-1] which the radical expressed with the above-mentioned formula [A-1] combined 
being within the limits of 0-200. 

[Claim 34] The hardening object given in the 25th term of a claim characterized by being in within the 

limits whose amount of NCO(s) calculated from the amine value about the acrylic polymer [a-1] which the 

radical expressed with the above-mentioned formula [A-1] combined is 0 - 20 % of the weight. 

[Claim 35] The hardening object given in the 25th term of a claim characterized by 10% or more of the 

hydroxyl group which suited the end of the acrylic polymer [a-1] which the radical expressed with the 

above-mentioned formula [A-1] combined having combined with -N=C=0 radical. 

[Claim 36] The coating characterized by using an acrylic polymer, a hardenability constituent, or a 

hardening constituent given in one term of the 1-3 5th terms of a claim as a principal component. 

[Claim 37] The l-35th terms of a claim are the sealing materials characterized by using an acrylic polymer, 

a hardenability constituent, or a hardening constituent given in a term as a principal component either. 

[Claim 38] The paint film water blocking material characterized by using an acrylic polymer, a hardenability 

constituent, or a semi -hardening constituent given in one term of the l-35th terms of a claim as a principal 

component. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the hardening object of hardening constituents and these 
constituents at the new acrylic polymer which has a hydroxyl group at the molecule end, the hardenability 
constituent containing this acrylic polymer, the hardenability constituent to which this hardenability 
constituent denaturalized with the poly isocyanate compound, and a list, and relates to these applications at a 
list. 
[0002] 

[Background of the Invention] From the former, a polymerization is possible for the polymerization nature 
compound which has an acrylic acid, a methacrylic acid, styrene, and a polymerization nature double bond 
like these derivatives, for example under existence of a radical polymerization initiator by the emulsion- 
polymerization method, the suspension-polymerization method, the solution polymerization method, and the 
bulk-polymerization method, and the polymerization object obtained in this way is used for various 
applications, such as a Plastic solid, a binder, a coating, and fiber. In order to carry out a polymerization 
using a reaction solvent or a dispersion medium, the polymer manufactured by the emulsion-polymerization 
method, the suspension-polymerization method, and the solution polymerization method among such 
polymers tends to control polymerization temperature, and even if it is the case that conversion is high, 
moreover, it has the advantage that reaction mixture has a fluidity. 

[0003] However, the polymer obtained by such emulsion-polymerization method and the suspension- 
polymerization method needs actuation of the precipitate for separating the polymer generated depending on 
the application from a reaction solvent or a dispersion medium, filtration, washing, desiccation, etc., and 
becomes complicated [ a process ]. 

[0004] Removal of a solvent is also unnecessary, in order for there to be no mixing of impurities, such as an 
emulsifier and a dispersant, into the polymer obtained and to obtain the target polymer further for the system 
of reaction to not only to become brief, but, since a solvent meanwhile is not used for a bulk-polymerization 
method, and an impurity like the organic solvent which does not need to use an organic solvent, a 
dispersant, an emulsifier, etc. and participates in a polymerization is not included. Considering such a point, 
it is an advantageous polymerization method industrially. 

[0005] However, it is very difficult for a polymerization reaction rate to be remarkably quick and to control 
this bulk-polymerization method by such bulk-polymerization method as a matter of fact generally. 
Moreover, the polymer generated by high temperature, without a rate of polymerization being 
uncontrollable will be in a condition with the unstable end group of a molecule by disproportionation 
termination, a low-molecular-weight object is formed, or branching-izing and gelation of a polymer tend to 
take place by the hydrogen drawing from the polymer which was being generated previously conversely etc. 
For this reason, it becomes difficult by generation of branching-izing of a polymer, a disproportionation 
termination end, etc. to design [ of the clear molecular structure ] that molecular designs, such as molecular 
weight of a polymer and molecular weight distribution, become difficult from the first. Furthermore, a 
gelation object may generate rapidly and in large quantities, and when the worst, there is even risk of 
explosion by the run away reaction. 

[0006] Also meanwhile, since styrene and a methyl methacrylate have the property that a rate of 
polymerization is comparatively slow, also according to the bulk polymerization, reaction control is possible 
and, as for the controlling method, examination is made for many years, for example. And in bulk 
polymerizations, such as such styrene and a methyl methacrylate, in order to control molecular weight and 
molecular weight distribution, a mercaptan may be used. 
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[0007] For example, while a reaction controls advance of a reaction using a mercaptan on the occasion of 
the bulk polymerization of a styrene mold unsaturated compound like the styrene which advances quietly 
comparatively, performing a bulk polymerization is known. Specifically, "the polymerization method 
characterized by making it contact between the organic mercaptan which has at least one thiol group for the 
ethylene nature partial saturation monomer which can carry out a polymerization under oxygen existence at 
the temperature of about 20 to about 200 degrees C, and sufficient time amount to obtain the inversion to the 
polymer of a perfect monomer substantially" is indicated by JP,55-401,B. In this reaction, it is 
indispensable, and to the bottom of existence of oxygen, existence of oxygen uses with oxygen the 
mercaptan which is the only activator, and is performing the bulk polymerization of an ethylene mold partial 
saturation monomer. Therefore, this reaction does not advance effectively in the ambient atmosphere in 
which oxygen does not exist. In addition, carrying out copolymerization of a methacrylic acid, methacrylic- 
acid hydroxypropyl, butyl aery late, and 85 degrees C - the 140 degrees C of the styrene on 140-degree C 
temperature conditions substantially is indicated, introducing air into the example 6 of this official report 
using 1 -thioglycerol as a mercaptan. However, in the bulk polymerization indicated by this official report, 
the mercaptan is used with oxygen, namely, a mercaptan and oxygen are shown as an indispensable 
component in polymerization initiation, and there is no publication about making a mercaptan into the 
polymerization catalyst of an ethylene mold unsaturated compound independently. However, when the 
mercaptan and oxygen which are indicated by this official report are used as a polymerization catalyst, in 
order to blow oxygen into the system of reaction positively, the risk of explosion and a fire becomes large in 
the case of operation in a large-sized plant. Moreover, even if manufacture of a polymer is safely possible, 
since the peroxide of a monomer is made by oxygen, these monomer peroxides are introduced into a 
polymerization initiation intercept, and some polymers obtained have the problem of sufficient control of a 
polymer end not being performed and the obtained polymer coloring in it. 
[0008] 

[Objects of the Invention] This invention aims at offering the acrylic polymer with which the activity 
hydroxyl group was introduced into the molecule end. 

[0009] Moreover, this invention aims at offering the acrylic polymer with which the hydroxyl group which 
shows activity to both ** of a molecule to an isocyanate radical was introduced suitably. 
[0010] Furthermore, this invention consists of such an acrylic polymer and a compound which has two or 
more reactant high isocyanate radicals to the hydroxyl group which exists in the end of this acrylic polymer, 
and aims at offering the hardenability constituent which can form and stiffen the structure of cross linkage 
under existence of an organic tin system catalyst suitably. 

[001 1] Moreover, the hydroxyl group and isocyanate compound which exist in the molecule end of the 
above-mentioned acrylic polymer join together, and this invention aims at absorbing moisture and offering 
the 1 liquid type hardening constituent which can be hardened. 

[0012] This invention aims at offering the hardening object in which an above-mentioned hardenability 
constituent and/or an above-mentioned hardening constituent carried out full hardening further again. 
[0013] Furthermore, this invention aims at offering the application of such an acrylic polymer, a 
hardenability constituent, or a hardening constituent, and the application of which properties, such as a water 
resisting property, lightfastness, and flexibility, are required especially. 
[0014] 

[Summary of the Invention] The acrylic polymer [a] of this invention is characterized by containing the 
molecule which the radical expressed with the end of at least 1 of a polymer molecule by the degree type 
[A] has combined. 
[0015] 

[Formula 1 0] 




R 1 — Q — C — C — R f ••• [A] 

H 



[0016] However, in the above-mentioned formula [A], R1-R5 are a hydrogen atom or the alkyl group of 
carbon numbers 1-12 independently, respectively, and R6 is at least one kind of radical chosen from the 
group which consists of a hydroxyl group, an alkoxy group of carbon numbers 1-12, and an alkyl group of 
carbon numbers 1-12. 

[0017] The hardenability constituent of this invention is characterized by containing the acrylic polymer [a] 
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containing the molecule which the radical expressed with the end of at least 1 of a polymer molecule by the 
above-mentioned formula [A] has combined, and the compound which has two or more isocyanate radicals 
in intramolecular. 

[0018] The hardening constituent (semi -hardening constituent) of this invention is characterized by 
containing the acrylic polymer [a-1] molecule which the radical expressed with the end of at least 1 of a 
polymer molecule by the degree type [A-1] has combined. 
[0019] 

[Formula 1 1 ] 

V 

R l — C — t — t — R* [A-1] 




[0020] In the above-mentioned formula [A-1] however, R1-R5 They are a hydrogen atom or the alkyl group 
of carbon numbers 1-12 independently, respectively. R6 It is at least one kind of radical chosen from the 
group which consists of a hydroxyl group, an alkoxy group of carbon numbers 1-12, and an alkyl group of 
carbon numbers 1-12, and some hydroxyl groups [ at least ] in the radical expressed with this type [A-1] 
combine with -N=C=0 radical, and it forms the -NH-COO-radical. 

[0021] The hardening object of this invention is a hardenability constituent containing the acrylic polymer 
[a] containing the molecule which the radical expressed with the end of at least 1 of a polymer molecule by 
the degree type [A] has combined, and the compound which has two or more isocyanate radicals in 
intramolecular.; 
[0022] 

[Formula 1 2] 




r 1 — C — C — C — R 1 ••■ [A] 

H 



[0023] In [, however the above-mentioned formula [A] R1-R5 They are a hydrogen atom or the alkyl group 
of carbon numbers 1-12 independently, respectively. R6 it is at least one kind of radical chosen from the 
group which consists of a hydroxyl group, an alkoxy group of carbon numbers 1-12, and an alkyl group of 
carbon numbers 1-12 — ] — And/or, hardening constituent containing the acrylic polymer [a-1] molecule 
which the radical expressed with the end of at least 1 of a polymer molecule by the degree type [A-1] has 
combined; 
[0024] 

[Formula 13] 
R 2 




R l — C — C — C — R f ••• [A-1] 

H 



[0025] In [, however the above-mentioned formula [A-1] R1-R5 They are a hydrogen atom or the alkyl 
group of carbon numbers 1-12 independently, respectively. R6 It is at least one kind of radical chosen from 
the group which consists of a hydroxyl group, an alkoxy group of carbon numbers 1-12, and an alkyl group 
of carbon numbers 1-12. Some hydroxyl groups [ at least ] in the radical expressed with this type [A-1] - It 
is characterized by coming to form the structure of cross linkage into a hardenability constituent and/or a 
hardening constituent by the intermolecular condensation reaction at least to the bottom of existence of 
moisture or un-existing using] which combines with a N=C=0 radical and forms the -NH-COO-radical. 
[0026] The coating, sealing material, and paint film water blocking material of this invention are 
characterized by using the above-mentioned acrylic polymer [a], a hardenability constituent, a hardening 
constituent, or a hardening object as a principal component. 

[0027] It is [ in / at this invention / this above-mentioned formula [A] or [A-1] ] desirable that R6 is a 
hydroxyl group and R1-R5 are hydrogen atoms. Moreover, as for the acrylic polymer [a] of this invention, 
or [a-1], it is desirable to have the repeat unit expressed with a principal chain by the degree type [B]. 
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[0028] 

[Formula 14] 
-CR'R'-CR 9 - 

C=0 [B] 

i-R 10 

[0029] In the above-mentioned formula [B], R7-R9 express the alkyl group of a hydrogen atom, a halogen 
atom, or carbon numbers 1-3 independently, respectively. However, RIO A hydrogen atom, an alkali-metal 
atom, the hydrocarbon group of carbon numbers 1-22 (you may have the side chain, even if this 
hydrocarbon group is a straight chain-like) Moreover, a part of hydrogen atom in the radical which forms 
this hydrocarbon group or a side chain - at least one kind of polar group or the halogen atom chosen from 
the group which consists of OH, -F, -COOH, -CI, and -NH2 may permute, and this hydrocarbon group may 
have the double bond, and this hydrocarbon group may have cyclic structure further — it is . 
[0030] The radical expressed with the above formulas [A] is introduced into the acrylic polymer [a] of this 
invention, and such a radical (especially hydroxyl group) has for example, an isocyanate radical etc. and 
reactivity. And the polymer of this invention can be made to form and harden the intermolecular structure of 
cross linkage by using the compound which has two or more isocyanate radicals, for example into 1 
molecule. 

[003 1 ] Moreover, some hydroxyl groups [ at least ] which exist in the radical expressed with this formula 
[A] may combine with the isocyanate radical, and the radical [A] which such an isocyanate radical 
combined is expressed by the formula [A-l] by this invention. 

[0032] The acrylic polymer [a] which has at the end the radical expressed with the above-mentioned formula 
[A] reacts with the poly isocyanate compound, and is hardened. Moreover, in the acrylic copolymer [a-l] 
which has at the end the radical expressed with a formula [A-l], about the constituent with which all the 
hydroxyl groups in a molecule were permuted by the NCO radical, it absorbs, and self-condensation of the 
moisture is carried out and it is hardened. 

[0033] In this way, the formed hardening object shows the outstanding water resisting property and 
flexibility, and has high reinforcement. The acrylic polymer [a] and [a-l], the hardenability constituent, 
hardening constituent, and hardening object of this invention a binder, adhesives, and sheet mold goods (a 
permeability sheet, a protection sheet, and a liner sheet — ) A vibration-deadening sheet, an imprint sheet, a 
modulated light sheet, an antistatic sheet, an electric conduction sheet, A care-of-health sheet, a noise 
insulation sheet, a protection-from-light sheet, a makeup sheet, a marking sheet, a fire-resistant sheet and 
film mold goods (marking, a protection film, and an ink fixing film — ) As a laminate film, foam (hard, 
elasticity, half rigidity, fire retardancy), the vehicle for ink, a reaction plasticizer, a plasticizer, a diluent, a 
compatibilizer, and a middle raw material Raw materials for resin, such as polyester resin, polyurethane 
resin, polycarbonate resin, and various block polymer Or the raw material for reforming, an additive and 
also a fiber modifier, a fiber finishing agent, A paper processing agent, a paper modifier, a surfactant, a 
distributed stabilizer, a dispersion medium, a solvent, a viscosity controlling agent, An adsorbent, a hair 
processing agent, the additive for toners, an electrification control agent, an antistatic agent, a low 
contraction agent, An antifogger, a stain proofing agent, a hydrophilic grant agent, an oleophilic grant agent, 
physic support, the support for agricultural chemicals, The compounding agent for cosmetics, lubricant, the 
additive for polymer alloys, a gel coat agent, the resin for FRP, The additive for FRP resin, the resin for 
artificial marbles, the resin additive for artificial marbles, the raw material for the resin for impregnation 
casts, and UV-EV hardening resin, a tackifier, and various binders (a magnetic-recording medium — ) The 
object for casting, the urethane modifier for baking the body and its function and the glass fiber sizing 
material RIM, The resin for glass laminates, a sound deadener, an insulator, the resin for demarcation 
membranes, a sound insulating material, acoustic material, Artificial leather, an artificial skin, synthetic 
leather, various industrial parts, daily necessaries, the cast for toiletries, Although it can be used to acrylic 
polyurethane rubber, an acrylic polyurethane rubber modifier, an acrylic urethane foam modifier, a 
polyurethane rubber modifier, a urethane foam plasticizer, a urethane foam modifier, an acrylic rubber 
modifier, etc. It is desirable to use it effectively as a coating, a sealing material, a paint film water blocking 
material, etc. especially. 
[0034] 

[Detailed Description of the Invention] Next, the polymer, the polymer constituents, and these applications 
of this invention are explained concretely. In addition, especially the word that it "polymer" Comes to set to 
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this invention shall include both a homopolymer and a copolymer, unless it limits. 

[0035] The acrylic polymer [a] of this invention contains the molecule which the radical expressed with the 

end of at least 1 of a polymer molecule by the degree type [A] has combined. 

[0036] 

[Formula^ 5] 




R l — C — C — C — R f ••■ [A] 

H 

[0037] However, in the above-mentioned formula [A], R1-R5 are a hydrogen atom or the alkyl group of 
carbon numbers 1-12 independently, respectively, and R6 is at least one kind of radical chosen from the 
group which consists of a hydroxyl group, an alkoxy group of carbon numbers 1-12, and an alkyl group of 
carbon numbers 1-12. 

[0038] Moreover, in this invention, an acrylic polymer [a-1] is an acrylic polymer containing the acrylic 
polymer [a-1] molecule which the radical expressed with the end of at least 1 of a polymer molecule by the 
degree type [A-1] has combined. 
[0039] 

[Formula 16] 

a o a 




R l — C — C — C — R* ••• [A-1] 

H 

[0040] In the above-mentioned formula [A-1] however, R1-R5 They are a hydrogen atom or the alkyl group 
of carbon numbers 1-12 independently, respectively. R6 It is at least one kind of radical chosen from the 
group which consists of a hydroxyl group, an alkoxy group of carbon numbers 1-12, and an alkyl group of 
carbon numbers 1-12, and some hydroxyl groups [ at least ] in the radical expressed with this type [A-1] 
combine with -N=C=0 radical, and it forms the -NH-COO-radical. 

[0041] An above radical [A] and above [A-1] can be introduced by carrying out the polymerization of the 
polymerization nature unsaturated compound, using as a catalyst the compound expressed for example, with 
a degree type [I]. 

[0042] First, the acrylic polymer [a] with which the radical expressed with a molecule end by the formula 
[A] was introduced is explained. 

[0043] The catalyst suitably used in case the acrylic polymer [a] of this invention is manufactured is a 
compound which has at least one thiol group expressed with a degree type [I], and the 2nd class hydroxyl 
group. 
[0044] 

[Formula 17] 

R* R 1 

R l — C — C — 4 — R* ■•■ [I] 




[0045] however, the above-mentioned formula [I] — setting — R1-R5 — respectively — independent — a 
hydrogen atom or the alkyl group of carbon numbers 1-12 — they are a hydrogen atom or the alkyl group of 
carbon numbers 1 -5 preferably. As a concrete example of such an alkyl group, a methyl group, an ethyl 
group, a propyl group, an isopropyl group, butyl, an isobutyl radical, and a pentyl radical can be mentioned. 
As for especially R1-R5, it is desirable also in these that it is a hydrogen atom. Moreover, in a formula [I], 
R6 is at least one kind of radical chosen from the group which consists of a hydroxyl group, a carbon 
number 1-12 alkoxy groups, and a carbon number 1-12 alkyl groups. As an alkoxy group, the alkoxy 
group of carbon numbers 1-4 is desirable, and can specifically mention a methoxy group, an ethoxy radical, 
a propoxy group, and a butoxy radical here. As an alkyl group, the alkyl group of carbon numbers 1-5 is 
desirable, and can specifically mention a methyl group, an ethyl group, a propyl group, butyl, and a pentyl 
radical here. As for these R6, in this invention, it is still more desirable that it is a hydroxyl group. 
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[0046] therefore, in this invention, as an example of a compound expressed with a formula [I] The 1- 
mercapto -2, 3-propanediol (thioglycerol), A 2-mercapto-3-butanol, the 2-mercapto -3, 4-butanediol, The 1- 
mercapto -2, 3-butanediol, l-mercapto-2-butanol, 2-mercapto - 3, 4, and 4 f -butane triol, the 1-mercapto -3, 
4-butanediol, 1-mercapto - 3, 4, and 4'-butane triol can be mentioned, these compounds are useful as a 
catalyst of a bulk polymerization, and the thioglycerol of usefulness is still higher as a bulk-polymerization 
catalyst also in these. 

[0047] The compound expressed with the above-mentioned formula [I] has both thiol group (- SH) and the 
second class hydroxyl (- OH) in 1 molecule. 

[0048] In this invention, in order to use it as a catalyst of a bulk polymerization, it is required for a thiol 
group and the second class hydroxyl to live [ this catalyst ] together in 1 molecule. For example, although a 
thiol group also has being conventionally used for a bulk polymerization in 1 molecule, as for compounds, 
such as a certain thioglycolic acid octyl, it does not have a hydroxyl group, either. Although it has a thiol 
group in such a molecule, when the compound which does not have the hydroxyl group is made to live 
together in the case of the bulk polymerization of for example, an acrylic-acid derivative, such a compound 
acts in negative catalysis to a bulk-polymerization reaction so that advance of a reaction may be controlled, 
and there is almost no operation which promotes such a bulk-polymerization reaction independently. 
Therefore, in the catalyst used by the bulk polymerization, it is very important that the hydroxyl group 
which exists in intramolecular is the second class hydroxyl group. With the compound with which the 
second class hydroxyl group and a thiol group coexist in this 1 molecule, what the hydrogen atom which 
constitutes a thiol group can draw near to the second class hydroxyl group, and a reaction starts is presumed. 

[0049] It faces obtaining the acrylic polymer of this invention, and a vinyl group content compound can be 
mentioned as an example of the polymerization nature unsaturated compound by which a polymerization is 
carried out with the compound expressed with the above-mentioned formula [I]. Furthermore, the compound 
shown below can be mentioned as an example of such a polymerization nature unsaturated compound. 
[0050] salt [, such as an acrylic acid and an acrylic-acid alkali-metal salt, ]; — salt [, such as methacrylic acid 
and a methacrylic-acid alkali -metal salt, ]; — a methyl acrylate — An ethyl acrylate, acrylic-acid propyl, 
butyl acrylate, acrylic-acid pentyl, Acrylic-acid hexyl, 2-ethylhexyl acrylate, acrylic-acid octyl, Acrylic-acid 
alkyl ester like acrylic-acid nonyl, acrylic-acid DESHIRU, and acrylic-acid dodecyl; Acrylic-acid phenyl, 
Acrylic-acid aryl ester like acrylic-acid benzyl; Acrylic-acid methoxy ethyl, Acrylic-acid ethoxyethyl, 
acrylic-acid propoxy ethyl, acrylic-acid butoxy ethyl, Acrylic-acid alkoxy alkyl like acrylic-acid ethoxy 
propyl; A methyl methacrylate, Ethyl methacrylate, methacrylic-acid propyl, methacrylic-acid butyl, 
Methacrylic-acid pentyl, methacrylic-acid hexyl, 2-ethylhexyl methacrylate, Methacrylic-acid octyl, 
methacrylic-acid nonyl, methacrylic-acid DESHIRU, Methacrylic acid alkyl ester like methacrylic-acid 
dodecyl; Methacrylic-acid phenyl, Methacrylic-acid aryl ester like methacrylic-acid benzyl; Methacrylic- 
acid methoxy ethyl, Methacrylic-acid ethoxyethyl, methacrylic-acid propoxy ethyl, methacrylic-acid butoxy 
ethyl, Methacrylic-acid alkoxy alkyl like methacrylic-acid ethoxy propyl; The diacylic ester of ethylene 
glycol, The diacylic ester of a diethylene glycol, the diacylic ester of triethylene glycol, The diacylic ester of 
a polyethylene glycol, diacrylic acid ESUERU of propylene glycol, Diacrylic acid ESUERU of dipropylene 
glycol, diacylic ester of alkylene glycol like the diacylic ester (Pori) of tripropylene glycol; The 
dimethacrylate ester of ethylene glycol, The dimethacrylate ester of a diethylene glycol, the dimethacrylate 
ester of triethylene glycol, The diacylic ester of a polyethylene glycol, methacrylic acid ESUERU of 
propylene glycol, The dimethacrylate ester of dipropylene glycol, Like the dimethacrylate ester of 
tripropylene glycol JIMETA acrylic ester [ of alkylene glycol ]; (Pori) multiple- valued acrylic ester; like 
trimethylol propane thoria krill acid ester — multiple- valued methacrylic ester; like trimethylol propane 
TORIMETA krill acid ester — acrylonitrile; — methacrylonitrile; — vinyl acetate; — Vinylidene chloride; 
Acrylic-acid-2-chloro ethyl, halogenation vinyl compound; like methacrylic-acid-2-chloro ethyl — acrylic 
ester [ of alicyclic alcohol like acrylic-acid cyclohexyl ]; — methacrylic ester [ of alicyclic alcohol like 
cyclohexyl methacrylate ]; — 2-vinyl-2-oxazoline — An oxazoline radical content polymerization nature 
compound like 2-vinyl-5-methyl-2-oxazoline and 2-isopropenyl-2-oxazoline; An acryloyl aziridine, A 
methacryloyl aziridine, acrylic-acid-2-aziridinyl ethyl, An aziridine radical content polymerization nature 
compound like methacrylic-acid-2-aziridinyl ethyl; Allyl glycidyl ether, Acrylic-acid glycidyl ether, 
methacrylic-acid glycidyl ether, Acrylic-acid glycidyl ether, acrylic-acid-2-ethyl glycidyl ether, An epoxy 
group content vinyl monomer like methacrylic-acid-2-ethyl glycidyl ether; Acrylic-acid-2-hydroxyethyl, 
Methacrylic-acid-2-hydroxyethyl, 2-hydroxypropyl acrylate, Monoester with an acrylic acid or a 
methacrylic acid, a polypropylene glycol, or a polyethylene glycol, A hydroxyl content vinyl compound like 
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an addition product with lactone and acrylic-acid (meta)-2-hydroxyethyl; Fluorine permutation alkyl 
methacrylate ester, Fluorine-containing vinyl monomers, such as fluorine permutation acrylic-acid alkyl 
ester; (meta) Remove an acrylic acid. An itaconic acid, a crotonic acid, a maleic acid, unsaturated carboxylic 
acid like a fumaric acid, These salts, these (part) ester compounds, and an acid anhydride; 2-KURORU ethyl 
vinyl ether, A reactant halogen content vinyl monomer like monochloroacetic acid vinyl; Methacrylamide, 
N-methylol methacrylamide, N-methoxy ethyl methacrylamide, An amide group content vinyl monomer 
like N-butoxy methyl methacrylamide; Vinyltrimetoxysilane, Gamma-methacryloxpropyl trimethoxy silane, 
allyl compound trimethoxysilane, Trimethoxysilylpropyl allylamine, an organic silicon radical content vinyl 
compound monomer like 2-methoxyethoxy trimethoxysilane; in a row A diene compound like ethyl DIN 
norbornene, an isoprene, pentadiene, a vinyl cyclohexene, a chloroprene, a butadiene, methylbutadiene, 
cyclobutadiene, and methylbutadiene. 

[005 1 ] In addition, the macro monomers which have a radical polymerization nature vinyl group at the 
monomer end which carried out the polymerization of the vinyl group can be illustrated (for example, a 
fluorine system monomer, a silicon content monomer, a macro monomer, styrene, silicon, etc.). 
[0052] these polymerization nature unsaturated compounds are independent — it is — it can be combined and 
used. In a reaction condition, although these polymerization nature unsaturated compounds may be liquids, 
may be solid-states and may be gases, it is desirable to use the monomer which is a liquid from the 
simplicity of actuation in the case of a reaction. 

[0053] By carrying out the polymerization of the above polymerization nature unsaturated compounds, the 
repeat unit expressed for example, with a degree type [B] and [B-l] - [B-2] is formed into the principal 
chain corresponding to the polymerization nature unsaturated compound to be used. 
[0054] 

[Formula 18] 

-CR 7 R 8 -CR 9 - 

= 0 [B] 

— R 10 

[0055] In the above-mentioned formula [B], R7-R9 express the alkyl group of a hydrogen atom, a halogen 
atom, or carbon numbers 1-3 independently, respectively. However, R10 A hydrogen atom, an alkali-metal 
atom, the hydrocarbon group of carbon numbers 1-22 (you may have the side chain, even if this 
hydrocarbon group is a straight chain-like) Moreover, a part of hydrogen atom in the radical which forms 
this hydrocarbon group or a side chain - at least one kind of polar group or the halogen atom chosen from 
the group which consists of OH, -F, -COOH, -CI, and -NH2 may permute, and this hydrocarbon group may 
have the double bond, and this hydrocarbon group may have cyclic structure further — it is . That is, as this 
example of R10, an alkyl group, a cycloalkyl radical, an aryl group, an alkenyl radical, a cyclo alkenyl 
radical, an alkoxy group, and an alkyl ether radical can be mentioned. A part of hydrogen atom [ at least ] 
which constitutes this radical R10 may be permuted by the halogen atom, the sulfonic group, the glycidyl 
group, etc. 
[0056] 

[Formula 19] 

-CR n R n -^R 15 - 



• » 



[B-l] 



[0057] However, in a formula [B-l], Rl 1-R13 are the same semantics as said R7-R9, and R14 is one radical 
of a hydroxyl group, two -CO-NH, -CN radical, a glycidyl group, an alkyl group, an alkoxy group, an 
alkenyl radical, a cyclo alkenyl radical, an aryl group, an allyl compound ether group, and an alkyl ether 
radical. A part of hydrogen atom [ at least ] which constitutes this radical R14 may be permuted by the 
halogen atom etc. Moreover, this radical R14 may be a radical which has the configuration unit guided from 
alkylene glycol, an alkoxy silyl radical, an alkyl alkoxy silyl radical, a methylol radical, and an alkoxy 
amide group. 
[0058] 

[Formula 20] 
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-CR 15 -CR 17 - 
A 16 A ia 



[B-2] 



[0059] However, in a formula [B-2], R15 and R17 are the same semantics as said R7-R9, and R16 and R18 
are one radicals of a carboxyl group, a hydroxyl group, two -CO-NH, -CN radical, a glycidyl group, an alkyl 
group, an alkoxy group, an alkenyl radical, a cyclo alkenyl radical, and an aryl group independently, 
respectively. A part of hydrogen atom [ at least ] which constitutes these radicals R16 and R18 may be 
permuted by the halogen atom etc. Moreover, these radicals R16 and R18 may form cyclic structure in 
collaboration with two carbon atoms which R15 and R17 combined, and this cyclic structure may have 
double association. 

[0060] The acrylic polymer [a] of this invention can be manufactured by usually carrying out the 
polymerization (**) of the above-mentioned polymerization nature unsaturated compound to the bottom of 
the existence of a compound expressed with a formula [I]. Although this reaction may be the solution 
polymerization, distributed polymerization, or emulsion polymerization which used the reaction solvent, it is 
desirable that it is the bulk polymerization which does not use a reaction solvent substantially. 
[0061] In order to make the whole monomer distribute to homogeneity the compound expressed with the 
formula [I] which means that a reaction solvent is not used for "not using a solvent substantially" here, for 
example, is used as a catalyst, the solvent used in case the solvent of ultralow volume is dissolved or 
distributed, the solvent which remains in a raw material are not eliminated. 

[0062] This bulk-polymerization reaction is usually performed in an inert gas ambient atmosphere, therefore 
activated gas like oxygen does not exist in this bulk-polymerization system of reaction. As inert gas used 
here, nitrogen gas, argon gas, gaseous helium, and carbon dioxide gas can be mentioned. 
[0063] Although the compound expressed with the above-mentioned formula [I] used as a catalyst can be 
used in the usual amount of catalysts, in this bulk polymerization, it is preferably used within the limits of 
0.5-35 mols 0.1-50 mols as the number of thiol group mols to 100 partial saturation radical mols of the 
above-mentioned polymerization nature unsaturated compound. When the number of thiol group mols is 
used in 0.1 or less amount to 100 partial saturation radical mols, it is desirable for sufficient reaction 
initiation effectiveness not to be accepted but to use the 0.5 mols or more of the numbers of thiol group mols 
to 100 partial saturation radical mols to a compound with a stable partial saturation radical like especially a 
styrene mold unsaturated compound. Moreover, when the 50 mols or more of the numbers of thiol group 
mols are used to 100 partial saturation radical mols, to a polymerization nature unsaturated compound, a 
rapid addition reaction occurs preferentially and maintenance of a reaction becomes difficult for that a 
polymer with sufficient polymerization degree is not obtained, and remarkable generation of heat. 
Moreover, when a compound with the high activity of a partial saturation radical is used and it uses 35 or 
more [ the number of thiol group mols ] to 100 partial saturation radical mols like the polymerization nature 
unsaturated compound of an acrylic ester system, remarkable generation of heat takes place for a rapid 
reaction, and maintenance of a reaction becomes difficult. 

[0064] Although the bulk polymerization of the above-mentioned polymerization nature unsaturated 
compound advances good by using independently the compound expressed with this formula [I], in addition 
to the compound expressed with this formula [I], the reaction initiator currently used from the former can 
also be used together. It can be made to go on smoothly, without making a bulk-polymerization reaction 
overrun recklessly by using the compound expressed with a formula [I], even if it is the case where such a 
reaction initiator is used together. 

[0065] Although it cannot conclude if the case where the thioglycerol (the 3-mercapto -1, 2-propanediol) is 
used for the reaction at the time of generating the acrylic polymer [a] of this invention is made into an 
example and it explains, the reaction using the compound expressed with a formula [I] as a catalyst is 
presumed to be what advances as follows. 
[0066] 

[Formula 21] 
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[0067] That is, in the thioglycerol which has the sulfhydryl group and the hydroxyl group of the 2nd class in 
intramolecular in the first phase as mentioned above, the hydrogen atom of a thiol group can draw near to 
the 2nd class hydroxyl group, a thio radical (-S radical) generates, and that to which initiation of an initial 
polymerization reaction takes place is presumed by the radical addition to the polymerization nature 
unsaturated compound by this thio radical. Subsequently, that to which the thioglycerol and the chain 
transfer to an unsaturated compound, and growth reaction advance as mentioned above is presumed. And 
the termination reaction of this reaction is presumed to be what is depended on a chain transfer halt to the 
thioglycerol, the recombination termination of growth radicals, and recombination termination with the 
thioglycerol radical which exists in the state of a thio radical. In this case, the thioglycerol radical carried out 
by chain transfer in hydrogen drawing is again recombined with the case where monomer addition is carried 
out as an initiation end, and a growth radical, and is added to a polymer end as a halt agent. 
[0068] In this way, a hydroxyl group is introduced into the acrylic polymer [a] of this invention when the 
radical expressed with a molecule end by said formula [A] joins together. 

[0069] this bulk-polymerization reaction — the class of polymerization nature unsaturated compound — 
heating or warming — although it can also carry out downward, and it can also carry out, cooling, it is 
desirable to set up this bulk-polymerization reaction temperature within the limits of 0-150 degrees C, and 
especially the thing to set up within the limits of further 25-120 degrees C is desirable. By setting bulk- 
polymerization reaction temperature as above-mentioned within the limits, the compound expressed with a 
formula [I] can be efficiently operated as a forward catalyst. Although based also on the activity of the 
partial saturation radical of the polymerization nature unsaturated compound to be used, when the 
polymerization nature unsaturated compound of an acrylic ester system with comparatively high 
polymerization nature is used and reaction temperature is made into 0 degree C or less, the activity as a 
catalyst of a compound expressed with a formula [I] becomes low, time amount required in order to attain 
sufficient conversion becomes long, and effectiveness is bad. Furthermore, sufficient conversion can be 
attained, if it is conditions 25 degrees C or more even when a compound with low polymerization activity is 
used like a styrene mold unsaturated compound. 

[0070] Moreover, when reaction temperature is made into 1 50 degrees C or more, the danger of the run 
away reaction by generation of heat remarkable during a polymerization reaction arises. A smooth advance 
of a reaction can be maintained without making a reaction overrun recklessly by setting up polymerization 
temperature with 120 degrees C or less. 
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[0071] The molecule which the radical expressed with the end of at least 1 of the molecule of the acrylic 
polymer [a] of this invention by said formula [A] has combined is contained. The radical expressed with this 
formula [A] had at least one hydroxyl group, and the radical expressed with said this formula [A] is 
combined with the principal chain through the sulfur atom which constitutes this radical. 
[0072] In addition, the radical expressed with the radical expressed with said formula [A] in the acrylic 
polymer [a] of this invention The end which the radical which the radical expressed with said formula [A] to 
all the end groups of a polymer molecule may join together that what is necessary is just to have combined 
with the end of at least 1 of a polymer molecule therefore, and is expressed with said formula [A] in a 
polymer molecule has not combined may exist. 

[0073] Furthermore, since a new radical is generated by the radical which generates the compound 
expressed with said formula [I] in connection with using it as a reaction initiator, in the system of reaction, 
the polymerization reaction by these newly generated radicals also advances in coincidence parallel. 
Therefore, in the acrylic polymer [a] of this invention, the polymer molecule which does not have the end 
group expressed with the radical expressed with said formula [A] may exist. 

[0074] In many cases, the conversion at the time of using as a catalyst the compound expressed with said 
formula [I] is usually about 50 - 80% 30 to 90%. Therefore, in the reactant obtained using as a catalyst the 
compound expressed with said formula [I], an unreacted monomer usually remains. It is desirable to face 
using the acrylic polymer [a] of this invention, and to remove and use such a residual monomer. Although 
well-known approaches, such as solvent extraction and vacuum distillation, are adopted and such a residual 
monomer can be dissociated from an acrylic polymer [a], as for the acrylic polymer [a] of this invention, 
manufacturing according to a bulk polymerization is desirable, and since such a bulk-polymerization object 
does not contain the reaction solvent substantially, it is desirable [ a polymer / an object ] to remove by the 
vacuum distillation which does not have the need of using a solvent in removal of a residual monomer. 
Although the conditions at the time of such vacuum distillation removing a residual monomer can be set up 
suitably, the amount of residuals of a residual monomer can usually be carried out to 1 or less % of the 
weight by heating to the monomer boiling point at -10—40 degree C (temperature lower 10-40 degrees C 
than the monomer boiling point) within the limits of l-0.5atm. 

[0075] in this way, the number average molecular weight which the acrylic polymer [a] of this invention 
obtained is usually a liquid in ordinary temperature, and was measured using the gas permeation 
chromatography (GPC) about this acrylic polymer [a] — usually — 500-100000 — desirable — within the 
limits of 1000-10000 — it is — weight average molecular weight — usually — 1000-200000 — it is within the 
limits of 2000-100000 preferably, moreover, a disprsion index — usually — 1.2-6 — it is within the limits of 
1.2-3 preferably. As for the polymer which has the above average molecular weight, it is desirable to have 
the fluidity in ordinary temperature, and to have such an ordinary temperature fluidity, in using the acrylic 
polymer [a] of this invention as spreading material so that it may mention later. And if number average 
molecular weight deviates from the above-mentioned range and is small, when blending the poly isocyanate 
compound etc. with this acrylic polymer [a] and considering as a self-condensation nature constituent, for 
example, the amount of the poly isocyanate compound used may increase, and it may become 
disadvantageous in cost. 

[0076] moreover, the radical expressed with the formula [A] by which the acrylic polymer [a] of this 
invention is introduced into a molecule end — originating — a hydroxyl value (OHV **) — having — **** — 
the hydroxyl value (OHV **) of the acrylic polymer [a] of this invention — usually — 2-500 — it is within 
the limits of 5-500 preferably. This hydroxyl value (OHV **) is well in agreement with the hydroxyl value 
(OHV **) calculated from the amount of the compound used expressed with the formula [I] used as a 
catalyst, moreover, the glass transition temperature (Tg) measured about the polymer of this invention — 
usually — 180- there are -90 degrees C within the limits of 20— 70 degree C preferably. Thus, the resin with a 
low glass transition temperature has many which have sufficient ordinary temperature fluidity, even if 
molecular weight is high. 

[0077] The hydroxyl group which exists in the radical expressed with the formula [A] introduced into the 
end of the acrylic polymer [a] of this invention has an isocyanate radical and good reactivity. 
[0078] The hardenability constituent of this invention tends to use the above properties which an acrylic 
polymerization [A] has, and is characterized by containing the acrylic polymer [a] containing the molecule 
which the radical expressed with the end of at least 1 of a polymer molecule by the above-mentioned 
formula [A] has combined, and the compound which has two or more isocyanate radicals in intramolecular. 
[0079] The compound which has two or more isocyanate radicals in the intramolecular used here It is 
specifically the poly isocyanate compound. As an example of such a poly isocyanate compound Toluene 

http ://www4 . ipdl . ncipi . go . j p/cgi -bin/tran_web cgi ej j e 8/8/2 006 



JP,20O0-239308,A [DETAILED DESCRIPTION] 



Page 11 of 23 



diisocyanate (TDI), KURORU phenylene diisocyanate, Tolylene diisocyanate, G SOSHIA nil 
diphenylmethane, hexamethylene diisocyanate, Tetramethylen diisocyanate, isophorone diisocyanate, The 
isocyanate compound and isocyanuration object which added an isocyanate monomer and these isocyanate 
monomers, such as diphenylmethane diisocyanate by which hydrogenation was carried out, with trimethylol 
propane etc., The isocyanate of urethane prepolymer molds which carried out the addition reaction, such as 
a buret mold compound, still better known polyether polyol and polyester polyol, acrylic polyol, 
polybutadiene polyol, and polyisoprene polyol, etc. can be mentioned. It is desirable to use the compound 
which especially has 2-3 isocyanate radicals as this poly isocyanate compound by this invention. 
[0080] 0.1-4 mols of isocyanate radicals are usually used in an amount which becomes 0.5-2 mols 
preferably to one mol of hydroxyl groups which this poly isocyanate compound has in the acrylic polymer 
[a] of this invention. Thus, even if there are moisture for example, in air etc. and an isocyanate radical which 
reacts by using the poly isocyanate compound so that the amount of an isocyanate radical may increase 
more than the amount of the hydroxyl group which exists in an acrylic copolymer [a] somewhat, it can 
combine with an isocyanate radical and a tuck etc. produces no hydroxyl groups in an acrylic copolymer [a] 
on the hardening object acquired. 

[008 1 ] The hardenability constituent of this invention consists of an acrylic polymer [a] and a poly 
isocyanate compound which is a compound which has two or more isocyanate radicals as mentioned above, 
the hydroxyl group introduced as a radical expressed with a formula [A] by the acrylic polymer [a] and an 
isocyanate radical react, and it has the property of hardening by forming the structure of cross linkage 
mainly between the molecules of an acrylic polymer [a]. 

[0082] Since the reaction of such a hydroxyl group and an isocyanate radical advances even if a catalyst 
does not exist, with the hardenability constituent of this invention, usually an acrylic polymer [a] and the 
poly isocyanate compound are packed according to an individual so that it may not contact in the cases, such 
as migration and preservation, and it is mixed and used before use. 

[0083] In the hardenability constituent of this invention, since the reaction of a hydroxyl group and an 
isocyanate radical advances by mixing an acrylic polymer [a] and the poly isocyanate compound, it is not 
required to use especially a curing catalyst, but in order to make an acrylic polymer [a] and the poly 
isocyanate compound react more certainly and quickly, it is desirable to use a curing catalyst. 
[0084] As an example of the curing catalyst used here, amine compounds, such as metal chelation objects, 
such as alkoxy titanium compounds, such as an organic tin compound like dibutyl lauric-acid tin and 
tetrabutoxytitanium, and thoria SETOA cetyl aluminum, and triethylamine, can be mentioned. Such a curing 
catalyst is doubled with adjustment of the setting time, or the activity of a catalyst, and can be adjusted 
suitably. Moreover, such a curing catalyst can also be blended with an acrylic polymer [a], can also be 
blended with the poly isocyanate compound, and in case it is packed independently and mixes an acrylic 
polymer [a] and the poly isocyanate compound before use, it may be mixed with an acrylic polymer [a] and 
the poly isocyanate compound to coincidence. 

[0085] Next, the hardening constituent (semi -hardening constituent) of this invention is explained. 
[0086] The hardening constituent of this invention is characterized by containing the acrylic polymer [a-1] 
molecule which the radical expressed with the end of at least 1 of a polymer molecule by the degree type 
[A-1] has combined. 
[0087] 




■•• [A-1] 



[0088] In the above-mentioned formula [A-1] however, R1-R5 They are a hydrogen atom or the alkyl group 
of carbon numbers 1-12 independently, respectively. R6 It is at least one kind of radical chosen from the 
group which consists of a hydroxyl group, an alkoxy group of carbon numbers 1-12, and an alkyl group of 
carbon numbers 1-12, and some hydroxyl groups [ at least ] in the radical expressed with this type [A-1] 
combine with -N=C=0 radical, and it forms the -NH-COO-radical. 

[0089] That is, some hydroxyl groups [ at least ] which exist in the radical expressed with the end of 1 that 
there is little polymer by the formula [A] of the acrylic polymer [a] with which the radical expressed with 
said formula [A] was introduced are the denaturation polymers combined with the isocyanate radical, and 
this hardening constituent indicates such a denaturation acrylic polymer to be an acrylic polymer [a-1] by 
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this invention. 

[0090] In this acrylic polymer [a-l], R1-R5 in the radical [A-l] in an end, and R6 are the semantics same in 
a formula [A], and the principal chain in this acrylic polymer [a-l] of them is the same as that of an acrylic 
polymer [a]. 

[0091 ] This acrylic polymer [a-l] is set by the denaturation degree of the polymer made into the purpose, 
and is obtained by making the acrylic polymer [a] and isocyanate compound used as a raw material teach 
and react to coincidence. That is, compared with the NCO radical mol number of isocyanate compounds, 
when there are sufficiently many hydroxyl -group mols of an acrylic polymer [a], the acrylic polymer [a-l] 
which has the hydroxyl group by which chain extension was carried out with the isocyanate compound is 
obtained. Moreover, when the NCO radical mol number of isocyanate compounds and the number of 
hydroxyl-group mols of an acrylic polymer [a] are more than tales doses conversely, the acrylic polymer [a- 
1] which has a NCO radical, or the acrylic polymer [a-l] which has a hydroxyl group and a NCO radical is 
obtained. Since a possibility of causing gelation is during the reaction of denaturation in such a case, it sets 
for these reactions. However, suitably Said acrylic polymer [a] is added small quantity every into a 
superfluous isocyanate compound. The poly isocyanate compound is combined with the hydroxyl group of 
one in an acrylic polymer [a] at a rate of one molecule. An acrylic polymer [a] can be further added and 
manufactured to an acrylic polymer [a-l] only with a NCO radical as a reaction radical which was made to 
complete a reaction or was made by this reaction. 

[0092] The poly isocyanate compound used here is the same as the poly isocyanate compound used with an 
acrylic polymer [a] in the hardenability constituent which used the acrylic polymer [a]. 
[0093] This poly isocyanate compound is dissolved in the organic solvent which does not have an 
isocyanate radical and reactivity, and an acrylic polymer [a-l] generates by adding the above-mentioned 
acrylic polymer [a] in the organic solvent solution of this poly isocyanate compound small quantity every, 
and making the hydroxyl group in an acrylic polymer [a] combine the poly isocyanate radical with it. 
[0094] As an organic solvent which does not have an isocyanate radical and reactivity here, a xylene, 
toluene, the aromatic hydrocarbon of benzene, a hexane, a cyclohexane, a heptane, a tetrahydrofuran, ethyl 
acetate, butyl acetate, etc. can be mentioned. Moreover, if the acrylic polymer [a] to be used is 
hypoviscosity, it is not necessary to use a solvent. 

[0095] As for this reaction, it is desirable to carry out heating in inert gas. 20-90 degrees C of reaction 
temperature are usually 40-70 degrees C preferably. 

[0096] At this reaction, the poly isocyanate compound is superfluously used to an acrylic polymer [a]. 
Usually, to one mol of hydroxyl groups in an acrylic polymer [a], 1 .9-5 mols of the poly isocyanate 
compounds are usually used so that it may become 2.2-3 mols preferably. Thus, the acrylic polymer [a-l] 
which the probability for two or more acrylic polymers [a] to combine with the poly isocyanate compound 
of one molecule became remarkably low, therefore was generated at this reaction does not gel by moreover 
performing this reaction in an organic solvent using the superfluous poly isocyanate compound. And an 
activity isocyanate radical is introduced into the generated acrylic polymer [a-l] by using the poly 
isocyanate compound which has two or more isocyanate radicals. 

[0097] It is desirable to use a catalyst in the case of the above-mentioned reaction. The catalyst used here is 
the same compound as the curing catalyst which can be blended with the hardenability constituent 
mentioned above, and, specifically, can mention amine compounds, such as metal chelation objects, such as 
alkoxy titanium compounds, such as an organic tin compound like dibutyl lauric-acid tin, and 
tetrabutoxytitanium, and thoria SETOA cetyl aluminum, and triethylamine. Such a curing catalyst is usually 
doubled with reaction time, adjustment of exoergic control, or the activity of a catalyst, and can be adjusted 
suitably. 

[0098] The acrylic polymer [a-l] generated as mentioned above is obtained as an organic solvent solution, 
and the unreacted poly isocyanate compound remains in this organic solvent. 

[0099] An acrylic polymer [a-l] can be obtained by carrying out vacuum distillation of such an organic 
solvent and the unreacted poly isocyanate compound, and removing them. 

[0100] It can check that the absorption peak resulting from the hydroxyl group of the acrylic polymer [a] 
dropped as a raw material would disappear with advance of a reaction, and this hydroxyl group and the poly 
isocyanate compound will have reacted about the hardening constituent of this invention containing the 
above acrylic polymers [a-l] if for example, a Fourier transform infrared spectrum (FTIR) is measured. 
[0101] In this way, the amount of -NCO(s) which measured amine ** about the generated acrylic polymer 
[a-l], and was calculated from this amine ** is usually 0 - 20% preferably 0 to 30%. 
[0102] In addition, although almost all hydroxyl groups react with an isocyanate radical by manufacturing 

http : //www4 . ipdl . ncipi . go . j p/cgi -bin/tran_web_cgi_ej j e 8/8/2006 



JP,2000-239308,A [DETAILED DESCRIPTION] 



Page 13 of 23 



an acrylic polymer [a-1] as mentioned above, in the hardening constituent of this invention, the polymer 
with which the isocyanate radical and the hydroxyl group which does not react remained may be included. 
That is, in the usual case, a hydroxyl value is about 0, but with [ this hydroxyl value ] ten [ or less ], this 
acrylic polymer [a-1] can be used as a hardening constituent of this invention. 

[0103] in this way, the number average molecular weight which is usually a liquid in ordinary temperature 
and was measured using gel permeation chromatography (GPC) about this acrylic polymer [a-1] although 
the acrylic polymer [a-1] of this invention obtained had viscosity higher than the above-mentioned acrylic 
polymer [a] (source material) - usually - 500-200000 - desirable - within the limits of 1000-10000 ~ it is 
— weight average molecular weight ~ usually 1000-300000 ~ it is within the limits of 2000-200000 
preferably, moreover, a disprsion index — usually — 1 .2-6 — it is within the limits of 1 .2-3 preferably. The 
polymer which has the above average molecular weight has the fluidity in ordinary temperature. 
[0104] Since an activity isocyanate radical exists in the hardening constituent obtained as mentioned above, 
moisture is absorbed and self-condensation hardening is carried out. 

[0105] Therefore, this semi-hardening constituent can be used as for example, a 1 liquid mold-curing nature 
constituent. 

[0106] In addition, the curing catalyst which can be blended with the above-mentioned hardenability 
constituent can also be blended with the semi-hardening constituent of this invention. 
[0107] The hardening object of following this invention is explained. 

[01 08] The hardening object of this invention is a hardening object generated by forming the structure of 
cross linkage by the intermolecular condensation reaction using the hardening constituent containing the 
hardenability constituent and/or the acrylic polymer [a-1] which consist of an above-mentioned acrylic 
polymer [a] and the above-mentioned poly isocyanate compound. 

[0109] That is, the hardening object of this invention is a hardenability constituent containing the acrylic 
polymer [a] containing the molecule which the radical expressed with the end of at least 1 of a polymer 
molecule by the degree type [A] has combined, and the compound which has two or more isocyanate 
radicals in intramolecular.; 
[0110] 

[Formula 23] 




r 1 — C — C — C — R f [A] 

H 



[01 1 1] They are [, however a containing [ R5 and R6 ]-Rl in above-mentioned formula [A] - acrylic 
polymer [a-1] molecule which radical expressed with end of at least 1 of said formula [it is semantics same 
in A]] and/or polymer molecule by degree type [A-1] has combined hardening constituent.; 
[0112] 




[01 13] R1-R5 in [, however the above-mentioned formula [A-1], and R6 Some hydroxyl groups [ at least ] 
in the radical which is the semantics same in said formula [A-1], and is expressed with a formula [A-1] - It 
is characterized by coming to form the structure of cross linkage into a hardenability constituent and/or a 
hardening constituent by the intermolecular condensation reaction at least to the bottom of existence of 
moisture or un-existing using] which combines with a N=C=0 radical and forms the -NH-COO-radical. 
[0114] Moreover, the principal chain in this acrylic polymer [a] and an acrylic polymer [a-1] is the same as 
that of the above. 

[01 15] When this hardening object is formed from the hardenability constituent containing an acrylic 
polymer [a] and the compound (poly isocyanate compound) which has two or more isocyanate radicals in 
intramolecular, Since an acrylic polymer [a] and the poly isocyanate compound carry out reaction hardening 
even if water does not exist, it is not necessary to add water especially for a hardening reaction but, and if 
water exists, both the reactions for which the poly isocyanate compound absorbs and hardens water uniquely 
will advance. 
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[0116] Moreover, in making it harden using the hardening constituent containing an acrylic polymer [a-1] 
independently, for hardening, it is necessary from an acrylic polymer [a-1] absorbing water, and carrying out 
self-condensation hardening for water to exist. However, even if it does not add this water directly to the 
hardening system of reaction, moisture is absorbed out of air and a base material etc., and a hardening 
reaction advances. 

[01 17] Although it is not necessary to add water especially for hardening when using together the 
hardenability constituent which consists of an acrylic polymer [a] and a poly isocyanate compound, and the 
hardening constituent containing an acrylic polymer [a-1], water can be added and the hardening reaction by 
the reaction of an isocyanate radical and water can also be made to run together. 

[0118] Moreover, it faces preparing the hardening object of this invention, and polyols, such as polyether 
polyol, polyester polyol, acrylic polyol, polybutadiene polyol, and polyisoprene polyol, polyamine, 
polycarboxylic acid, etc. can be blended with the hardenability constituent which consists of an acrylic 
polymer [a] and a poly isocyanate compound, and/or the hardening constituent containing an acrylic 
polymer [a-1]. These compounds and isocyanate radicals can make it able to react, and a urethane bond can 
be formed. 

[0119] Moreover, such a hardening reaction can also be performed to the bottom of existence of the above- 
mentioned curing catalyst. 

[0120] The hardening object of this invention has flexibility and flexibility, and has good gestalt imitation 
nature. Moreover, this hardening object has rubber elasticity and usually has 100% or more of ductility 
preferably 10% or more. Furthermore, although the constituent before hardening is a viscous liquid, on a 
hardening object, it hardly has tuck nature. 

[0121] Various additives can be blended with them in order to fit the acrylic polymer [a] of this invention, 
an acrylic polymer [a-1], a hardenability constituent, and a semi-hardening constituent to the application. As 
an example of the additive which can be used here, a bulking agent, color material, a weatherproof grant 
agent, an ultraviolet ray absorbent, a viscosity controlling agent, a hardening auxiliary catalyst, water 
repellent, a waterproofing agent, a dispersant, a solvent, a defoaming agent, a plasticizer, etc. can be 
blended. In order to adjust the property of a hardening object, in this invention Moreover, for example, 
terpene resin, Rosin system resin, low-molecular- weight atactic polypropylene, a chlorination olefin, Low 
molecular weight polyethylene, a chlorination butadiene, a chlorination isoprene, butyl resin, Polysulfide 
system resin, urethane system resin, silicon system resin, denaturation silicon system resin, Acrylic resin, 
EPM resin, EPDM resin, water-repellent resin (example; a silicon polymer, a Teflon particle, 
polytetrafluoroethylene, polyvinylidene fluoride), hydrophilic resin (example; polyvinyl alcohol, anion 
system emulsifier), etc. can be blended. 

[0122] The acrylic polymer [a], the acrylic polymer [a-1], the hardenability constituent, hardening 
constituent, and hardening object of this invention a binder, adhesives, and sheet mold goods (a permeability 
sheet, a protection sheet, and a liner sheet — ) A vibration-deadening sheet, an imprint sheet, a modulated 
light sheet, an antistatic sheet, an electric conduction sheet, A care-of-health sheet, a noise insulation sheet, a 
protection-from-light sheet, a makeup sheet, a marking sheet, a fire-resistant sheet and film mold goods 
(marking, a protection film, and an ink fixing film — ) As a laminate film, foam (hard, elasticity, half rigidity, 
fire retardancy), the vehicle for ink, a reaction plasticizer, a plasticizer, a diluent, a compatibilizer, and a 
middle raw material Raw materials for resin, such as polyester resin, polyurethane resin, polycarbonate 
resin, and various block polymer Or the raw material for reforming, an additive and also a fiber modifier, a 
fiber finishing agent, A paper processing agent, a paper modifier, a surfactant, a distributed stabilizer, a 
dispersion medium, a solvent, a viscosity controlling agent, An adsorbent, a hair processing agent, the 
additive for toners, an electrification control agent, an antistatic agent, a low contraction agent, An 
antifogger, a stain proofing agent, a hydrophilic grant agent, an oleophilic grant agent, physic support, the 
support for agricultural chemicals, The compounding agent for cosmetics, lubricant, the additive for 
polymer alloys, a gel coat agent, the resin for FRP, The additive for FRP resin, the resin for artificial 
marbles, the resin additive for artificial marbles, the raw material for the resin for impregnation casts, and 
UV-EV hardening resin, a tackifier, and various binders (a magnetic-recording medium --) The object for 
casting, the urethane modifier for baking the body and its function and the glass fiber sizing material RIM, 
The resin for glass laminates, a sound deadener, an insulator, the resin for demarcation membranes, a sound 
insulating material, acoustic material, Artificial leather, an artificial skin, synthetic leather, various industrial 
parts, daily necessaries, the cast for toiletries, Although it can be used to acrylic polyurethane rubber, an 
acrylic polyurethane rubber modifier, an acrylic urethane foam modifier, a polyurethane rubber modifier, a 
urethane foam plasticizer, a urethane foam modifier, an acrylic rubber modifier, etc. It is desirable to use it 
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effectively as a coating, a sealing material, a paint film water blocking material, etc. especially. 
[0123] For example, in using it as a coating, it adds the component generally blended in coatings. For 
example, in case a coating is prepared using the hardenability constituent of this invention, a color and/or a 
pigment are added to the hardenability constituent of this invention. In case such a color and/or a pigment 
are added, the dispersant of a color and a pigment can be used. Furthermore, in order to improve the 
viscosity or thixotropy nature of a coating, a viscosity controlling agent, a thixotropy nature regulator, etc. 
can be blended. Moreover, in using the hardenability constituent of this invention, and a hardening 
constituent as a coating, it blends an ultraviolet ray absorbent, a light- fast grant agent, an antioxidant, a 
dripping inhibitor, a defoaming agent, etc. 

[0124] Moreover, the viscosity in 25 degrees C of the coating of this invention is usually 500 to 5000 
centipoise preferably 100 to 50000 centipoise. Although the coating of this invention does not require 
blending especially a solvent since the hardenability constituent has the ordinary temperature fluidity, a 
solvent may be blended as occasion demands. 

[0125] The sealing material of this invention is comparatively prepared using a fluid low hardenability 
constituent and a hardening constituent. In this sealing material, a color and/or a pigment are usually added. 
In case such a color and/or a pigment are added, the dispersant of a color and a pigment can be used. 
Furthermore, in order to improve a sealing material's viscosity or thixotropy nature, a viscosity controlling 
agent, a thixotropy nature regulator, etc. can be blended. Moreover, an ultraviolet ray absorbent, a light-fast 
grant agent, an antioxidant, a defoaming agent, a plasticizer, an adhesion grant agent, etc. are blended with 
the sealing material of this invention. 

[0126] Moreover, the viscosity in 25 degrees C of the coating of this invention is usually 10000 to 50000 
centipoise preferably 5000 to 100000 centipoise. 

[0127] If a hardening constituent is used especially as a sealing material of this invention, a 1 liquid type 
sealing material can be prepared. 

[0128] The paint film water blocking material of this invention is prepared using an acrylic polymer [a], an 
acrylic polymer [a-1], a hardenability constituent, an above-mentioned hardening constituent, and an above- 
mentioned hardening object. A color and/or a pigment can be added to this paint film water blocking 
material. In case such a color and/or a pigment are added, the dispersant of a color and a pigment can be 
used. Furthermore, in order to improve the viscosity or thixotropy nature of a coating, a viscosity controlling 
agent, a thixotropy nature regulator, etc. can be blended. Moreover, an ultraviolet ray absorbent, a light-fast 
grant agent, an antioxidant, a dripping inhibitor, a defoaming agent, etc. are blended with the paint film 
water blocking material of this invention. Furthermore, although it has good waterproofhess, this paint film 
waterproofing agent can blend water repellent and waterproof resin in order to raise this waterproofhess 
further. 

[0129] Moreover, the viscosity in 25 degrees C of the paint film waterproofing agent of this invention is 
usually 5000 to 10000 centipoise preferably 1000 to 50000 centipoise. Although the paint film water 
blocking material of this invention does not require blending especially a solvent since the hardenability 
constituent has the ordinary temperature fluidity, a solvent may be blended as occasion demands. 
[0130] The acrylic polymer [a], the acrylic polymer [a-1], the hardenability constituent, hardening 
constituent, and hardening object of this invention Besides the coating which gave [ above-mentioned ] 
explanation, a sealing material, and a paint film water blocking material, a binder, adhesives, sheet mold 
goods (a permeability sheet, a protection sheet, a liner sheet, and a vibration-deadening sheet — ) An imprint 
sheet, a modulated light sheet, an antistatic sheet, an electric conduction sheet, a care-of-health sheet, A 
noise insulation sheet, a protection- from-light sheet, a makeup sheet, a marking sheet, a fire-resistant sheet, 
As film mold goods (marking, a protection film, an ink fixing film, laminate film), foam (hard, elasticity, 
half rigidity, fire retardancy), the vehicle for ink, a reaction plasticizer, a plasticizer, a diluent, a 
compatibilizer, and a middle raw material Raw materials for resin, such as polyester resin, polyurethane 
resin, polycarbonate resin, and various block polymer Or the raw material for reforming, an additive and 
also a fiber modifier, a fiber finishing agent, A paper processing agent, a paper modifier, a surfactant, a 
distributed stabilizer, a dispersion medium, a solvent, a viscosity controlling agent, An adsorbent, a hair 
processing agent, the additive for toners, an electrification control agent, an antistatic agent, a low 
contraction agent, An antifogger, a stain proofing agent, a hydrophilic grant agent, an oleophilic grant agent, 
physic support, the support for agricultural chemicals, The compounding agent for cosmetics, lubricant, the 
additive for polymer alloys, a gel coat agent, the resin for FRP, The additive for FRP resin, the resin for 
artificial marbles, the resin additive for artificial marbles, the raw material for the resin for impregnation 
casts, and UV-EV hardening resin, a tackifier, and various binders (a magnetic-recording medium — ) The 
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object for casting, the urethane modifier for baking the body and its function and the glass fiber sizing 
material RIM, The resin for glass laminates, a sound deadener, an insulator, the resin for demarcation 
membranes, a sound insulating material, acoustic material, Artificial leather, an artificial skin, synthetic 
leather, various industrial parts, daily necessaries, the cast for toiletries, It can also be used as acrylic 
polyurethane rubber, an acrylic polyurethane rubber modifier, an acrylic urethane foam modifier, a 
polyurethane rubber modifier, a urethane foam plasticizer, a urethane foam modifier, an acrylic rubber 
modifier, etc. 
[0131] 

[Effect of the Invention] The acrylic polymer [a] of this invention contains the molecule which the radical 
which has the hydroxyl group and sulfur atom which are expressed with the end of at least 1 of a polymer 
molecule by the specific formula has combined, and this hydroxyl group shows good reactivity for example, 
to the poly isocyanate compound etc. And this acrylic polymer [a] can be manufactured according to the 
bulk polymerization which was conventionally difficult to control, therefore this acrylic polymer [a] can be 
obtained in the condition that a reaction solvent, water, etc. are not included substantially. 
[0132] And condensation hardening of the hardenability constituent which blended the poly isocyanate 
compound with the acrylic polymer [a] of this invention can be carried out, the hardened material is supple, 
and moreover high reinforcement is shown, and it excels also in waterproofhess. 
[0133] Moreover, the acrylic polymer [a-1] which has the structure to which the isocyanate radical 
combined the hardening constituent of this invention with some hydroxyl groups [ at least ] of the above- 
mentioned acrylic polymer [a] absorbs moisture, and carries out self-condensation hardening. Therefore, this 
hardening constituent can be used as a 1 liquid mold-curing nature resin constituent. 
[0134] furthermore, the hardening object of this invention from excelling in a water resisting property, 
flexibility, and flexibility, and having rubber elasticity such a property — using — a binder, adhesives, and 
sheet mold goods (a permeability sheet — ) A protection sheet, a liner sheet, a vibration-deadening sheet, an 
imprint sheet, a modulated light sheet, an antistatic sheet, An electric conduction sheet, a care-of-health 
sheet, a noise insulation sheet, a protection-from- light sheet, a makeup sheet, a marking sheet, a fire- 
resistant sheet and film mold goods (marking, a protection film, and an ink fixing film — ) A laminate film, 
foam (hard, elasticity, half rigidity, fire retardancy), the vehicle for ink, A reaction plasticizer, a plasticizer, 
a diluent, a compatibilizer, an electrification control agent, an antistatic agent, A low contraction agent, a gel 
coat agent, the resin for FRP, the resin for artificial marbles, the resin additive for artificial marbles, 
Although it can be used to the resin for impregnation casts, the various urethane modifiers for Binders 
(baking a magnetic-recording medium, the object for casting, the body and its function, glass fiber sizing 
material) RIM, a sound deadener, an insulator, a sound insulating material, acoustic material, artificial 
leather, synthetic leather, various industrial parts, etc. It can consider as a coating, a sealing material, and a 
paint film water blocking material especially. 

[0135] Moreover, a hardened material has flexibility, and the coating of this invention, a sealing material, 
and a paint film water blocking material have high reinforcement, and are excellent also in waterproofhess. 
Therefore, while excelling in the gestalt imitation nature to the base material which applies these and 
protecting a base material physically, the waterproofhess excellent in the base material can be given. 
[0136] 

[Example] Next, this invention is not limited by these examples, although an example is shown and this 

invention is further explained to a detail. 

[0137] 

[Example 1] The 2-ethylhexyl acrylate 100 weight section was taught, nitrogen gas was introduced in the 
flask, and nitrogen gas permuted the air in a flask with the flask equipped with stirring equipment, nitrogen 
gas installation tubing, the thermometer, and the reflux cooling pipe. Furthermore, introducing nitrogen gas, 
it heated gently so that it might become the temperature whose contents of a flask are 60 degrees C. 
[0138] Subsequently, the thioglycerol 5 weight section fully permuted with nitrogen gas was added in the 
flask under stirring as a catalyst. 

[0139] It was made to react for 4 hours, performing cooling and warming so that the temperature in the flask 
after thioglycerol addition and under stirring may be maintained by 60 degrees C. 
[0140] The temperature of the reactant after 4-hour progress and in a flask was returned to the room 
temperature, and the reactant was taken out. Conversion was 75%, when the amount of monomer residuals 
in this reactant was measured using the gas chromatography and having been asked for conversion. 
[0141] In this way, the obtained reactant was moved to the eggplant mold flask, this eggplant mold flask 
was installed in the rotary evaporator, and the monomer in a reactant was removed, heating gradually at 70 
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degrees C under reduced pressure. 

[0142] A heating residue [ in / in the obtained acrylic polymerization object (1) / 1 50 degrees C ] is 99.7 % 
of the weight, and most unreacted monomers were removed by this actuation. 

[0143] in this way, the molecular weight measured with gel permeation chromatography (GPC) about the 
obtained acrylic polymer (1) — the number of weight average molecular weight — it was =3700, number- 
average-molecular-weight =2200, and disprsion-index =1.7. The viscosity in 25 degrees C of this acrylic 
polymer (1) was 2900 centipoises, and the hydroxyl value (OHV:mgKOH/g) was 48. 
[0144] By computing from these analysis results, it was checked that the component unit guided from the 
thioglycerol to 100% of the molecule end of this acrylic polymer (1) is introduced. 
[0145] 

[Example 2] In the example 1 , as a monomer, the ethyl acrylate 1 00 weight section was used and the acrylic 
polymer (2) was similarly manufactured except having made the amount of the thioglycerol used into 8 
weight sections. 

[0146] A heating residue [ in / in the obtained acrylic polymer (2) / 1 50 degrees C ] is 99.3 % of the weight, 
and most unreacted monomers were removed by this actuation. 

[0147] In this way, the molecular weight measured with gel permeation chromatography (GPC) about the 
obtained acrylic polymer (2) was weight-average-molecular-weight =4700, number-average-molecular- 
weight =2800, and disprsion-index =1.7. The viscosity in 25 degrees C of this acrylic polymer (1) was 
1 1900 centipoises, and the hydroxyl value (OHV:mgKOH/g) was 77. 

[0148] By computing from these analysis results, it was checked that the component unit guided from the 

thioglycerol to 100% of the molecule end of this acrylic polymer (1) is introduced. 

[0149] 

[The example 1 of a comparison] The 2-ethylhexyl acrylate 90 weight section and the 2-hydroxyethyl 

acrylate 10 weight section were taught, the butyl-acetate 50 weight section was taught as a solvent, nitrogen 

gas was introduced in the flask and nitrogen gas permuted the air in a flask with the flask equipped with 

stirring equipment, nitrogen gas installation tubing, the thermometer, and the reflux cooling pipe. 

[0150] It heated quietly to the temperature of 60 degrees C of contents in a flask, introducing nitrogen gas 

furthermore. 

[0151] Subsequently, it added in the flask under stirring of the n-butyl mercaptan 8 weight section fully 
permuted with nitrogen gas, and the azobisisobutyronitril 0. 1 weight section was further added in the flask 
as a polymerization initiator. 

[0152] It was made to react for 4 hours, performing cooling and heating so that whenever [ after 
azobisisobutyronitril addition and under stirring / internal-temperature-in-the-flask ] can maintain at 60 
degrees C. 

[01 53] The temperature of a reactant was returned to the room temperature after 4-hour progress, and 
contents were taken out. 

[01 54] Conversion was 79% when the amount of monomer residuals in the taken-out reactant was 
calculated for a gauge head and conversion with the gas chromatography. 

[0155] Furthermore, while removing the unreacted monomer in a reactant like the example 1, the butyl 
acetate which is a reaction solvent was removed. 

[0156] in this way, the molecular weight measured with gel permeation chromatography (GPC) about the 
obtained acrylic polymer (c-1) — the number of weight average molecular weight — it was =4400, number- 
average-molecular-weight =2300, and disprsion-index =1.9. The viscosity in 25 degrees C of this acrylic 
polymer was 4200 centipoises, and the hydroxyl value (OHV:mgKOH/g) was 48. 
[0157] 

[Example 3] the flask equipped with the ring current cooling pipe equipped with churning equipment, 
desiccation nitrogen gas installation tubing, a thermometer, a dropping funnel, and a molecular sieve — the 
toluene diisocyanate 16 weight section, the toluene 50 weight section, and a jib — the CHIRUJI lauric-acid 
tin 0.05 weight section was taught, and while desiccation nitrogen permuted the air in a flask, it heated at 60 
degrees C. Then, the temperature in a flask trickled in the flask the acrylic polymer (1) 1 00 weight section 
obtained in the example 1 over 2 hours, performing heating and cooling so that it can maintain within the 
limits of 60 degrees C - 70 degrees C. 

[0158] After the acrylic polymer (1) whole quantity was dropped, the temperature up of the temperature in a 
flask was carried out to 80 degrees C, the reaction was performed at 80 degrees C as it was for 6 hours, and 
the reaction was completed. Then, toluene and an unreacted poly isocyanate compound (TDI) were removed 
by the evaporator, having cooled the reaction solution to the room temperature, having taken out the reactant 
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in a flask, and heating gradually at 90 degrees C under reduced pressure. 

[0159] The heating residue [ in / in the obtained poly isocyanate denaturation acrylic polymer object (3) / 

150 degrees C ] was 99.8%, and the viscosity in 25 degrees C was 78000 centipoises. 

[0160] In this way, when the residual hydroxyl group in the obtained poly isocyanate denaturation acrylic 

polymer (3) was investigated by FT-IR (Fourier transform infrared absorption spectrum), the absorption 

band resulting from a hydroxyl group had disappeared completely. Moreover, the amount of NCO(s) 

calculated from the amine value about this poly isocyanate denaturation acrylic polymer (3) was 4.7%. 

[0161] 

[Example 4] In the example 3, the denaturation object was similarly prepared except having used the 
hexamethylene di-isocyanate 25 weight section instead of the used isocyanate compound. 
[0162] The heating residue [ in / in the obtained poly isocyanate denaturation acrylic polymer (4) / 150 
degrees C ] was 99.8%, and the viscosity in 25 degrees C was 38000 centipoises. 

[0163] In this way, when the residual hydroxyl group in the obtained poly isocyanate denaturation acrylic 
polymer (4) was investigated by FT-IR (Fourier transform infrared absorption spectrum), the absorption 
band resulting from a hydroxyl group had disappeared completely. Moreover, the amount of NCO(s) 
calculated from the amine value about this denaturation object was 4.7%. 
[0164] 

[The example 2 of a comparison] In the example 3, although it was going to perform the poly isocyanate 
denaturation of an acrylic polymer instead of the acrylic polymer (1) obtained in the example 1 using the 
acrylic polymer prepared in the example 1 of a comparison, 1 hour after the polymer whole quantity was 
dropped and beginning the temperature up at 80 degrees C, the viscosity of a reactant became remarkably 
high, a reactant began to gel, and an isocyanate denaturation object was not able to be obtained. 
[0165] 

[Example 5] The acrylic polymer (1) 100 weight section prepared in the example 1 to the beaker with a 
capacity of 200ml, the isocyanate compound (trade name; — duranate 24A-100 and the Asahi Chemical Co., 
Ltd. make — ) of three functionality which carried out BYUU let denaturation of the hexamethylene di- 
isocyanate as a poly isocyanate compound 21 NCO=23.5% weight sections — putting in — further — as a 
hardening accelerator (curing catalyst) — a jib — the CHIRUJI lauric-acid tin 0.01 weight section could be 
added, it mixed, and the uniform hardenability constituent which has a fluidity was prepared. 
[0166] On the film made from polyethylene, the bar coating machine was used, the obtained hardenability 
constituent was applied, it was left for one week on condition that 23 degrees C and 65%RH, and the 
hardening body membrane of a hardenability constituent was obtained. 

[0167] When the obtained hardening body membrane was exfoliated from the film made from polyethylene 
and finger touch investigated hardenability, there is no feeling of a tuck and having all also hardened 
smeariness completely on the finger was checked. 
[0168] 

[Example 6] As opposed to the acrylic polymer (1) 100 weight section manufactured in the example 1 in the 
example 5 as the isocyanate compound of 1 5 weight sections — the high grade flake article (trade name; — 
bamboo NETO 300F — ) of a diphenylmethane diisocyanate monomer the Takeda Chemical, Ltd. make, 
NCO=33.6%, and a jib — except having used the CHIRUJI lauric-acid tin 0.001 weight section, the 
hardenability constituent was prepared similarly and the hardening body membrane was similarly formed 
except having used this hardenability constituent. 

[0169] When the obtained hardening body membrane was exfoliated from the film made from polyethylene 
and finger touch investigated hardenability, there is no feeling of a tuck and having all also hardened 
smeariness completely on the finger was checked. 
[0170] 

[Example 7] In an example 5, use the acrylic polymer (2) 100 weight section prepared in the example 2 
instead of an acrylic polymer (1), and this acrylic polymer (2) 100 weight section is received, as the 
isocyanate compound of 1 5 weight sections — the high grade flake article (trade name; — bamboo NETO 
300F ~ ) of a diphenylmethane diisocyanate monomer the Takeda Chemical, Ltd. make, NCO=33.6%, and a 
jib — except having used the CHIRUJI lauric-acid tin 0.001 weight section, the hardenability constituent was 
prepared similarly and the hardening body membrane was similarly formed except having used this 
hardenability constituent. 

[0171] When the obtained hardening body membrane was exfoliated from the film made from polyethylene 
and finger touch investigated hardenability, there is no feeling of a tuck and having all also hardened 
smeariness completely on the finger was checked. 
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[0172] 

[Example 8] In an example 5, use the acrylic polymer (2) 100 weight section prepared in the example 2 
instead of an acrylic polymer (1), and this acrylic polymer (2) 100 weight section is received, as the poly 
isocyanate compound of 41 weight sections — the hexamethylene di-isocyanate compound (trade name; — 
duranate D-101 and the Asahi Chemical Co., Ltd. make — ) of two organic functions NCO=19.7% and a jib - 
- except having used the CHIRUJI lauric-acid tin 0.001 weight section, the hardenability constituent was 
prepared similarly and the hardening body membrane was similarly formed except having used this 
hardenability constituent. 

[0173] When the obtained hardening body membrane was exfoliated from the film made from polyethylene 
and finger touch investigated hardenability, there is no feeling of a tuck and having all also hardened 
smeariness completely on the finger was checked. 
[0174] 

[Example 9] the poly isocyanate denaturation acrylic polymer (3) 100 weight section prepared in the 
example 3 instead of the acrylic polymer (1) in the example 5 — using it — this poly isocyanate denaturation 
acrylic polymer (3) 100 weight section — receiving — a jib — except having used the CHIRUJI lauric-acid tin 
0.001 weight section, the hardenability constituent was prepared similarly and the hardening body 
membrane was similarly formed except having used this hardenability constituent. 

[0175] When the obtained hardening body membrane was exfoliated from the film made from polyethylene 
and finger touch investigated hardenability, there is no feeling of a tuck and having all also hardened 
smeariness completely on the finger was checked. 
[0176] 

[Example 10] the poly isocyanate denaturation acrylic polymer (4) 100 weight section prepared in the 
example 4 instead of the acrylic polymer (1) in the example 5 — using it — this poly isocyanate denaturation 
acrylic polymer (4) 100 weight section — receiving — a jib — except having used the CHIRUJI lauric-acid tin 
0.001 weight section, the hardenability constituent was prepared similarly and the hardening body 
membrane was similarly formed except having used this hardenability constituent. 

[0177] When the obtained hardening body membrane was exfoliated from the film made from polyethylene 
and finger touch investigated hardenability, there is no feeling of a tuck and having all also hardened 
smeariness completely on the finger was checked. 
[0178] 

[Examples 1 1 and 12 and the example 3 of a comparison] To the beaker with a capacity of 200ml, stirring 
mixing was carried out by the mixer and the viscous constituent (coating constituent) was obtained until it 
blended the titanium oxide particle 20 weight section and the poly isocyanate compound as a pigment to 
various polymers or a constituent, and this base resin as shown in Table 1 , and the contents in a beaker 
became homogeneity as base resin. 

[0179] The bar coating machine was used for the griddle front face of 0.5mm thickness, and the obtained 
constituent was applied to 20 micrometers of coating thickness. 

[0180] Furthermore, after leaving at temperature the griddle which applied the constituent in this way at 23 
degrees C for 2 hours, it processed by heating for 30 minutes and being burned at 100 degrees C, with a 
dryer. 

[0181] The property of the obtained paint film is as follows. 

[0182] 

[Table 1] 
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[0183] In addition, in the above-mentioned table 1, the notation is as follows at hardenability, adherend 
adhesion, film flexibility, film gloss, and the evaluation approach list. 

[01 84] - Hardenability : finger touch estimated the feeling of a tuck on the front face of a paint film. 
[0185] 

AA [ ... There is a tuck clearly ] ... Tuck-less BB ... It is CC with a tuck slightly... DD with a feeling of a 
tuck 

[01 86] - Adherend adhesion : observation evaluation of the condition of the float of cover printing and a 

paint film etc. was carried out for the paint film front face by viewing with the glass rod. 

[0187] 

AA [ ... A relief is seen by the considerable part of a paint film. ] ... The float of a paint film etc. is BB 
which is not seen at all... It is CC as which a float etc. is slightly regarded by the paint film... It is DD as 
which a float partial to a paint film is regarded. 

[0188] - Film flexibility : observation evaluation of bending and the crack degree of a paint film was carried 
out by viewing at the field side which has not carried out coating of the steel plate to 90 degrees by using a 
coating side as a top face. 
[0189] 

AA [ ... There is no steel plate crookedness imitation nature in a paint film, and a considerable crack 
arises. ] ... It is BB which a paint film follows in footsteps of crookedness of a steel plate, and does not 
produce a crack etc. ... A paint film is CC which a crack produces slightly although followed in footsteps of 
crookedness of a steel plate... It is DD which the imitation nature to steel plate crookedness of a paint film is 
low, and a crack produces. 

[0190] - Film glossiness : observation evaluation of the gloss degree of a paint film was carried out by 

viewing. 

[0191] 

AA ... BB with very good gloss ... Although it is glossy, as compared with M AA", glossiness is inferior. 
[0192] 

CC ... Some gloss is a certain DD... It is completely lusterless. 

[0193] The coating of this invention can form the paint film which has the flexibility which was very 
excellent from contrast with the above-mentioned example and the example of a comparison, and the 
coating of this invention is a non-solvent. 
[0194] 

[Examples 13, 14, and 15 and the example 4 of a comparison] Distributed mixing was fully carried out by 
the mixer, and viscous resin with thixotropy was prepared until it blended precipitated calcium carbonate 
(mean particle diameter: 0.2 micrometers) and the poly isocyanate compound, and the polyol curing agent 
with the beaker with a capacity of 200ml as a bulking agent with each polymer constituent 1 00 weight 
section as base resin and the resin in a beaker became homogeneity. 

[0195] It slushed slowly so that air might not be involved in the sample prototype container which put the 
obtained resin on two polystyrene plates of 2mm thickness which stuck the spacer of 1mm thickness made 
from polyethylene on three sides. 
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[0196] The sample plate which put resin was turned in seven days, casting opening was turned up at 23 

degrees C, it put, and it was recuperated. After recuperating oneself for seven days at 50 more degrees C in 

the sample plate which recuperated itself for seven days, the polyethylene plate and the spacer were 

removed and the sealing material sample of 1 mm thickness was obtained. 

[0197] The property of the obtained sealing material sample is as follows. 

[0198] 

[Table 2] 
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[0199] In addition, in the above-mentioned table 2, the notation is as follows at hardenability, adherend 
adhesion, film flexibility, film gloss, and the evaluation approach list. 

[0200] - Hardenability : finger touch estimated the feeling of a tuck on the front face of a paint film. 
[0201] 

AA [ ... There is a tuck clearly ] ... Tuck-less BB ... It is CC with a tuck slightly... DD with a feeling of a 
tuck 

[0202] - Film flexibility : observation evaluation of bending (goby chip box) and the crack degree of a paint 

film was carried out for the paint film by viewing at 1 80 degrees. 

[0203] 

AA [ ... A remarkable crack arises in a paint film. ] ... It is BB which does not produce a crack etc. in a paint 
film... It is CC which a crack produces slightly in a paint film... It is DD which a crack produces in a paint 
film. 

[0204] - The rate of coat extension : the obtained sample was cut off in the No. 3 dumbbell mold, and it was 
left on 23 degrees C and 65% of conditions for 24 hours. 

[0205] Distance until a sample fractures at the rate of hauling rate 200 mm/min. was found, and the stretch 
from sample length was made into the rate of extension. 

[0206] - Coat breaking strength : the obtained sample was cut off in the No. 3 dumbbell mold, and it was left 
on 23 degrees C and 65% of conditions for 24 hours. 

[0207] It asked for the maximum reinforcement at the time of a sample fracturing at the rate of hauling rate 
200 mm/min., and considered as decision reinforcement to the cross section to the extension direction of a 
sample. 

[0208] However, the used polyol hardening object is stiffened using the poly ether polyol by Nippon Oil & 
Fats Co., Ltd. 

[0209] The sealing agent of flexibility of this invention is very good, and contrast with an example and the 
http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 8/8/2006 



JP,200O-239308,A [DETAILED DESCRIPTION] 



Page 22 of 23 



example of a comparison shows excelling in any property of reinforcement and the rate of extension. 
[0210] 

[Examples 16 and 17 and the example 5 of a comparison] Whiting (mean diameter: 5.0 micrometers) and an 
isocyanate compound were blended with the beaker with a capacity of 200ml as the various polymer 
constituent 1 00 weight sections and a bulking agent as base resin, distributed mixing was fully carried out 
using the mixer until the resin in a beaker became homogeneity, and combination **** with a fluidity was 
prepared. 

[02 1 1 ] thickness becomes a tray with a depth [ made from polyethylene ] of 2cm with 5mm about the 
obtained resin compound — as — slushing — a comb — coating was carried out so that air might not be 
involved in using a knife. 

[0212] The sample which hardened the tray which slushed resin from the tray made from polyethylene after 
recuperating itself for seven days at 23 degrees C was taken out, and the paint film water blocking material 
sample was obtained. 

[0213] The property of the obtained paint film waterproofing agent sample is as follows. 

[0214] 

[Table 3] 
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[0215] In addition, in the above-mentioned table 3, the notation is as follows at hardenability, adherend 
adhesion, film flexibility, the rate of extension, breaking strength, and the evaluation approach list. 
[0216] - Hardenability : finger touch estimated the feeling of a tuck on the front face of a paint film. 
[0217] 

AA [ ... There is a tuck clearly ] ... Tuck-less BB ... It is CC with a tuck slightly... DD with a feeling of a 
tuck 

[0218] - Film flexibility : observation evaluation of bending (goby chip box) and the crack degree of a paint 

film was carried out for the paint film by viewing at 1 80 degrees. 

[0219] 

AA [ ... A remarkable crack arises in a paint film. ] ... It is BB which does not produce a crack etc. in a paint 
film... It is CC which a crack produces slightly in a paint film... It is DD which a crack produces in a paint 
film. 

[0220] - The rate of coat extension : the obtained sample was cut off in the No. 3 dumbbell mold, and it was 
left on 23 degrees C and 65% of conditions for 24 hours. 

[0221] Distance until a sample fractures at the rate of hauling rate 200 mm/min. was found, and the stretch 
from sample length was made into the rate of extension. 

[0222] - Coat breaking strength : the obtained sample was cut off in the No. 3 dumbbell mold, and it was left 
on 23 degrees C and 65% of conditions for 24 hours. 
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[0223] It asked for the maximum reinforcement at the time of a sample fracturing at the rate of hauling rate 
200 mm/min. 5 and considered as decision reinforcement to the cross section to the extension direction of a 
sample. 

[0224] It is the elastic body which whose flexibility was [ the paint film water blocking material of this 
invention ] very good, and was excellent in reinforcement and the rate of extension from contrast with an 
example and the example of a comparison. 



[Translation done.] 
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3RH^ r * 4 C <h 4«14t4»«aSI 8 ^IBtE(D»b 
1 2 ] ±IB4>fr < <t h 1 05K4S«:±*B3; 

[A] r^snsi^Lytr ^ y ^*t^» [a] 

(o^mtc. y&t [b] r*sn*»Diiu*tffi*wr4 

Ut4l 

-CR T R 8 -CR 9 - 

= 0 [B] 

[tctcL, ±IB^ [B] CC*rt>T, R 7 -R 9 «^n^n 

1-22 (omiimm (m&k<t*m&imm 

-OH. -F, -COOH, -CK -NH,J:04S 
>JK^Tg|fe3nTt>T *><*:< , ^/c^lbTK^S^ 

[»«3B 1 3 ] _LffiT ^ y ;U*S^ft [ a ] (DM&W- 
%&=f-MJfi 1 0 0 0 — 2 0 0 0 0 OCD^mPttZfo&Ct 
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[M$R 1 4 ] ±IBT ? U ;H£S£# [ a ] ©*®g 
I > * £ <t * i^Sk <!: -T -S 8 gRffiORf tlfefifiS 

[ St*® i 6 ] m^&ftWPU < t i> 1 ©^^k: . 

#5*; [a - i ] -c^sn-ss^ife^L/rt-^Ti";^ io 
[a - 1 ] ft+zsmtzctzftmkfzmit 

[its] 




— C — R 1 



• • • 



[A-l] 



[/c/cl, ±IBSi [A - 1 ] 0C*5l>T, R^R'tt, * 

l ] rS3ti4S4'©*MS©^ft< — N 

-C-Ol^L/t-NH-COO-MMLtt^ 
*] . 

[»3fcffll 7] ±IBS; [A- 1 ] (CfcC^tR 8 ^, * 



8 ] ±IBS: [a - i ] (cto^rR^R 

1 9 ] ±IB4>& <thl (D^CCilBS; [ A 

- 1 ] -atkztizm&m&LtcT ? v >i>mm&{* ta- 
il (D^mic, y&t [b] vmznzmKtiELm&zm 

% ; 

-CR 7 R 8 -CR 8 - 



= 0 



[B] 



— R 10 

[tctcL, ±133; [B] tcfc^r, R 7 -R 9 «^-n^n 

^ife 1-22 (omtimm mmt*fm\zmm 

-OH, - F, -COOH, -CL -NH 2 cfcO&£ 
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2 0 ] ±IBT * y [ a - 1 ] <DM 

M¥-&tf&M& 1 0 0 0 — 2 0 0 0 0 0(DffiHrtK:&& 

nmm2 1 ] ±3BT * y^*»^» [ a - 1 ] CD* 

*3I* 1 6 3BfiBl80 WbHJiJEft. 
[»JJSS2 2 ] ±I3T ^ yjl/jftf^tt [ a - 1 ] (Co 

c^tt^ >iH^6»gWcNcoi^o-2 oaa%co 
[Mass 2 3 ] ±ar & v >i>mn&» [ a - 1 ] <d* 

»$)o/c*SI(D1 0%«±^-N = C = OSi^ 
[1*3)89 2 4 ] ±EBBf tll^^*»«JRIi^Sl£«c 

m noR2 5 ] m^ffcjw^tt < 1 1> 1 

^ [a] r*3ft4»:W*g^bTc>4#^*d«*-s 

T * iMUfcS^tt [ a ] $HWc?ggfc(D^V^T* 
C{b7] 



R 1 — 6 — C — C — R* 



H 



[A] 



[tctcb. JbiBSC [A] CC*Jt/»"C> R'-Rn*, ^tl^ 
JhttSLK. ^JgH^fctt^gt 1 ~ 1 2 <D7)V=¥)Vm 

■c&iq, R 6 «> i 2©r;un*^ 

(ins^j: < t i> l SS©»-c*.5] . 

s [a - i ] -cms tizm&i&'&Lx^&T ?>) )imm 
[ a - 1 ] tt*^m^%m\m.im ; 

R* 



R l — C — 



H 




— R* 



• • • 
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[/c/a, ±ibs: [a- i ] cc^c^r, r^r 5 ^, * 
s*&<iii affiosr & d , s^; [ a - 



5 

4>ft < t & flMbtttiUftfeis «t o'/ a: fc »«{ btfjagrti cc 
^ y *mm&# [ a ] *»j:efT* y [ a - 

l ] ■tHc ; i?&-f •STk^gcD^eji/iU 0 OftttLT-r v~> 

T*- h »©*Jl/$fc*J 5 0 — 2 0 0©«8BF»3K:ftS<J:$ 

[»*B2 7 3 ±EWbfl*. W«II^®fbM{i«©# 

3#/c€>©r*SC<!:«:#8!!i-r*iS*^m2 5^IB*S 

©S!{bffc„ 

[»*B2 8 ] ±IB5£ [A] fcJrtf/^fcK [ A- 

i] k*j(,>tr»#, -eti-ensfefitc . *®«-e&sc 

&41*«ir*«WJS»2 5JIfB*S©EMb#. 
[B»#3S2 9] ±IB5£ [A] *s<fct>' [A- 1 ] CCtel* 

[ mxm 3 o ] ±fB^i>ft < i 4> l ©3fc$&c±tB5£; 

[a] •cm$tizmifim&LitTi"j)\'&m&i* [a] 
sfcautia [a - i ] ts^nsi^t/^^yji- 

[ a - l ] ©£!«*£;*:£; [ B] -emtiZM 
«S©@?{bi* ; 

Ut9] 

-CR'R'-CR'- 

C = 0 [B] 

i-R 10 

[tctcb. ±IBS; [B] {C*St,»T. R'-R'W^-ft-etl 

i~22 omtfcmm <m%.it*mmum% 

sltg* 4 c » ttflfM* j&ft*- sa*©7k*M^©-a$# . 

-OH. - F , -COOH, -CI. -NH,J:9ft£ 

Sf ^ e> ii n s ii>ft < <t & -aacDffittS * « ^ a y 

Sii^fcWl/T^T *><!:< , 3 h «:R^{b*5g»ti. 88 

[if5fcJf 3 1 ] ±IB5£ [A] -c^$n-ss^*s^u/c 
t * y Ji^fi^* [a] teicfS [A - l ] rsi<*n& 

wtfim-s btcr f y ;u^fi£<* [ a - 1 ] (ommw-xift 

T\fi#l 0 0 0-2 000 00CDefflrt(C*-SCi*# 

mt-rz immm 2 5 £i mvmi m. 

[if #31 3 2 ] ±SB5£ [A] -CS^n-2>S*5^L/fc 

r ^ y [ a ] oy^WMWfi 5-500 offim 
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3 3 ] ±IBSC [ A - 1 ] 
L/cT:? yjl'lfcfi^f* [a - 1 ] ©*^gffi#0~2 0 
0©«(C*I.C ££1#l&<fc-f .5ii>J<JSS»2 53SIBtS 
©SUbffc. 

[If 3 4 ] ±IBj£ [ A - 1 ] -C$k2 ftSg#*§£ 
L/fcT^ 'JJl/£££ft [ a - 1 ] &Cot,>TT 3 >fii^6 
#Sl/fcNCOS#0~2 0fifi%©©fflrt(C*-5C<b 

*mkt? zmimm 2 5 getKMKtttt. 
immm 3 5 ] ±ibs; [ a - 1 ] -cms tizm&i&-& 
10 ufcr f y ;i>36S£f* [ a - 1 ] -o/c*®?a 

©1 0%«±*5-N = C = O«i^U-Ct>-SCi*# 

§&<t -r sif jjajtffi 2 5 mimomitft; 

[it^3®3 6 ] m?m% i~3 5^©c^n^©^«: 
ibis© t ? y jt^#. m bi£>iu&t& £ /c chw bg*s 
<t -r -5 c t i -r &*t$f. 

[fiWas 3 7 ] n 1-35 ^©c>r n*^«:iB 
tg©r? y;u**^ffc. ®{bttJffi^3;/c«^bffi^«!i 

[is#ji3 8 ] t»3}?^ 1-3 smom-rtifromic 
20 iatg©r * y ^mm-^w. mimw&M£tciz¥mim 

[0 00 1] 

•sff ^ift r ? y . c © r f y ^^a-^ft^^ 

fiStJ. fccfco*. cn6©iS^©^bft. MKCtif. 

©ffl^cwr-s. 

30 [000 2] 

[ ipj©grrtsift«§i ] st*^ ^ . mz. \zr v y ^ 
^^u>fc<fc<y f cne>©^^©J:^ftfi 
^tms^tiw ss^tt<b^«. 7^*jh^ 

[000 3 ] 0*>Lft*S6. C -5 L/c?L{bS^£fe. MS 

m^tcfcorff enss^-m*. ffl^ccto-c^fiS 

JR. i«fl. ^«fti'©^^g-c*0. 

mutt**. 

[0004] 0 Ltcpnwvtm&mx. mmz&mi; 

50 SftC»©-C. JSl&**ifS^ift*li^O"Cft<. WZti 
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[0 00 5] 0*>Ltt#"E>. — «K. C^lfc»ttl^ 



fl^F-fitMbbfc*). 3*{C$fe{C^L-C(,^c*^*^6© 10 



[0 00 6] C^l/cttfc, X^U>, y£ 

[0 00 7 ] fctxH J:b«WSl£*s«^^CCiiff"r s 

Kit, y;^^^>*fflt*rsi£oMtf*Wiai0tt3&s 

<SBg5 5-4 0 1 r£-£U#£x^U>tt 

^tafn^ -/ zwasfflET-cm 2 0 °c#> 2 0 0 °c 30 



©SJtS» > S«©saE 0 & (, »#HSv-c« WSftcc jiff 0 % 
t>. fete. c©&$B©5§6Sfll6K:«> y;w*7*^><i:L/ 

'j;Ugr?'?;i'*5 < J:iy t x^u> : &8 5*C~1 4 0'C. 

Wfcw: 1 4 0 ^©sg^frfcrita-^^-a-a c <t#siei£ 
stiti^. hfrhuifih. c©^#R{cietg$tiri,^ 
Mi^tc *$t » r ^ Ji/* v' % > «^*<t it{c{gffl $ tix 
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^{c*^©SB&*SDite-e*->-cfc. s?.n5i^ 
a^P3teW>t«:«. ctifc©*^-®^^** 

*\ ^en/ca^^affe-r-s^a©^* 5 *^. 

[0008] 

[0009] S/c. #ISEt*. SfSfttt. ^©iSS^k: 
fc7 5"; ^3R*^i**««-r S C <!: 4 gift t LX OS. 

[ooio] s etc. %mm. c 5 vtcr t> v ji&w. 

^ i e 0 . «S«:«Wmig^M&©#£ETK:3!ii§ 

mm 1 6 c t * e w <t i/ r t» -s . 

[001 1 ] */c. *^hj«. ±ierf;^a^*© 
[0012] seicifc, *^Hj«±ia©^bttms*5 

[0013] 3 ^HJli^ C ^ b/cT ^ 1; 
[00 14] 



^»^©^ < t h 1 ©^K, X£ [ A ] tfsn 

[0015] 

[fb 1 0] 



R 1 — C — C — C — R' 



H 



• • • 



[A] 



[0016] /c/dU ±ia^ [A] CCteC>T. FT-R 5 

». ^-n^nffiSK:, 1-12© 
r;b+;us-c* D . R'tt. ^SJti~i2© 
r;u=i+^Sfc«fca;^^i~i 2©TJi'*;ugJ:«5& 

[0017] *mi<»mmM$mu, m-&#ft*<D'j> 

t£<±i>i ©*««:> ±taiC [A] r^Jhii^ 

50 ^X^hfttt^M-t Z>7 >? V >\'Jkn.'&& [a] ^ 
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[0018] xmivmtmm (^mitmnsMi) 
s^tt^o^a < ± *> i o^ifit^ [ a - 1 ] v 
asnsi^M^oti^r^ yjuxs^tt [a - i ] 

[0019] 
[ftl 1 ] 



R i — 6 — 6 — d^ — r* ••■ [A-i] 

H 

[0 02 0] /c/cl, JblBSE [A-1 ] CCfc^T, R 1 

i 2<DT;i/+jusr*o, r>«, fissfti- 

<fc 0 ttSSffr 44>fc < 4 1 «S£>S^& 0 > 

-N = C = Olig^UT-NH-COO-SI: 

[0 02 1] *j»J!OWk#B, fi^ttfl^F-O^fc < 4 

fcio^ajBcc, ^ [A] -c*stis»wis^ur(r»* 



[0 022] 
Hfcl 2] 

R 1 — C — 




— R* 



• • • 



[A] 



[0023] [fc/cU ±IBS; [A] KteOT. R 1 - 
2<DT)V^r)VM-CS> v ) . R 6 «> 1 ~ 1 

2©r;i'3*^**JJ:o t ^3RtS:i~ l 2©y;U*;i/S«fc 
* [a- i ] ■c^stiss^M^ort^ri'y^fi 

^ffc [ a - 1 ] frf-Z^TZmitMfSM) : 
[0 024] 
Cft 1 3 1 

R 2 R s 



R 1 — C — 




— R * 



• • • 



[A-1] 



[0 02 5] [fc/cU ±!B5£ [A- 1 ] Kfc^T, R 
1 2 <DT tomtom-Cab*) * R 6 «. gstssu^ 

1 2 CDT il/ra + S'Sfc «fctf«*» 1-12 <DTto*to 



10 



20 



30 



#13 2000-239308 
10 

KSC [A - 1 ] ^$k2tiZ>m*P<D7m&<D'J>tj:< £i>— 
mt. -N = C = OliS^lt-NH-COO-M 

[0 02 6] *#69a©^*4. y > #tt*5<fctf 

[ 0 0 2 7 ] *»9arW, CCDilfiS; [A] */c« [A 
-1] Kfccvr. R»W\ R^R 5 ^ 

«*4ciWiHr^ 0 */c, *§m<DT # v tomn 

[ a ] *fc« [ a - 1 ] tt, EklflCt, ^ [ B ] r 

[0 02 8] 
Hfcl 4] 

-CR T R 8 -CR 9 - 



40 



= 0 



[B] 



-R 10 

[002 9] fc/cU JiiBS [B] CC*5l^r, R 7 -R 9 

igge^f ltkss^) & i > imm &&&& z> mtp<D7mmj-<D 

— -OH, - F , -COOH, -CI, -NH 2 

j;o&a»^e>»«*i4ii>tt< 4&— aiostti^/c 

[0 03 0] ##£HJ3C£>T * U [ a ] tc», ± 

BE<0J:9ttSt [A] "C*3nS*^2»ASnt*5D, c 

[0 03 U**:, ccds; [a] r*^n^s*tc#fi 
/cs [a] [ a - i ] 

[0 03 2] ±faS [A] r*3h*»*5fc48K:*trS 

r*yjwfi»^f* [a] #»Hvm-hfk6« 
4Si£or8Mbr*. * [ a~ i ] t*?n^>i 

%>r z vtom#m&ft [ a - 1 ] «c*5^ 



50 tCOC^TB, *^*®JRL/TaE 
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[0033] c5 urjfMsn/c»b<*«> &tt/cW* 

fife. fSMfcttfcTnU Wt^S^^LTfcO^ *¥m<DT 

>? y ju^fi^ft [ a ] fcio 1 [ a - 1 ] . mimmi 

*£->-k *&~>-k jg3fc'>-k -fb 
a v 7^-h7^l/A) , 2&?S# (egg. *H io 

mis. # y 9 u * >«fli. mmim»»b 

ttllJW. «SWW. WifiittJW. atJgcSSW. #ffci«. 

£m. ttsm^j. awn. ^mamm. b±-mmm 
<m&jm&m. mm. xw-Tu-immtm. 20 

mmm. uv • EvmH»Bgfl§*»*. &m 
*A^*t- mmdmrnw. mmm. %m#m. 

6t*7^ssis, mm®, ftmmmwm. m 
w*. m^tt. ai&3£> axsjs, sax 

y * - AaimftL V U # > 7 * - A^SS! Ti";;P3* 
[0 034] 

is. *«Wtc*jt>r. ra^ftj ftSiiii. 

&t>K»). *ffiffi^ftfc.£ ^ft**^^ 

^•SfeCDif 40 
[0 03 5 ] fclMBOT f l> JWR*^* [ a ] ». 
ft^-©4>&< it 103RS8K:. ^csc [A] rsstis 

[0 036] 
['ft 1 5 ] 



R 1 — C — 



H 




— R 



« • • 



[A] 
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[0 03 8] S/c, **9accfcC>r. T^Uil/SS^ft 
[ a - 1 ] tt, »^#^f-Od>tt < i 4> 1 O^ffl^c, ^ 

^ [a- 1 ] ^m2tizm&&&oxi,>2>T ? v >i>mm 

[ a - 1 ] fl^*^rr*T ^ 1; 

[0 03 9] 
[ftl6] 

R 2 D3 04 



R 1 — C — 




— R* 



• • • 



[A-l] 



[0 04 0] tctcL. ±ias: [A-l ] iCto^X. R 1 
1 2cor;u+;usr*0, R 6 W\ j^^i- 

1 2 ©TJl/a^Sfc 1-12 (OTJV^J^m 

BSC [A - 1 ] r*Sh*3t*(D*«»D^ar< <hfe- 

-N = C = Oii^Ut-NH-COO-M 
[0 04 1 ] ±fE©<fc^ftS [A] [A - 1 ] 

«it«^ [ 1 ] vrnzftzit^wzmmt oxm 

[0042] »^5iaBccs [a] rgisnss^ 
[0043] *mni<DT2 v)vmm&» [ a ] ^isBg-r 

[0 044] 
[ftl 7] 

R J 

[I] 




R 1 — C — C — C — R 




[0 0 3 7 ] fc/cU ±IBS; [A] CC*5C^r, R'-R 5 50 



H OH R e 

[0 045] fc/cU ±SBSC [ I ] tCfcC^r, R 1 — R 5 

-en-en&sz:^:, Tkmmj-stdtZ&m&i^ 1 20 

TJi/*;ba, »*b<t**«M : F-*fc»K3R«[i^5<D 
<blt(i 4 x^-^S, ^ubVUS, >fv7*p 

cim^ wee, cne^rtR^R^j, 7kig 
«K*6ci3Wf*u>. 35 fc, S; [ 1 ] cc^jc^r, 
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b^m, 7'v#*zsm, yb^umzm 

[0046] {Sot, ^Bjjctfc^r , [ i ] 
ft & f b^9©#l <b L r i-y ^ # :/ h -2 , 3-?* n > 
^2t--;i> (f^^y-fen-^) , 2-y;u#:/ h-3-:/* 

2-^;l/^^h-3,4-^^>> J ^-;b v l-^;l/^7 
7*h-2,3-^>^t-Jk l-y;l/^7^ h-2-^^ 

;k 2-^;!/#:7h-3,4 l 4'-:/£> h y*->k i-^ou# 

>h y*-ju**fcT*e<fc**-e*. cft&offc^toWBfc 

* * ^ »; -fe d - ;u^tKm^fcB« £ o r S *JBtt#W 

[0047] ±fB(DS: [ i ] rasniffc^Bn*. i # 
^F4j (-SH) £, rfttKD+^H 

(-0H) ©W***ur^4o 

[0 048] *jWBCCteliT , *tKMl^(DMJ&£ 

£ * «r * y )\swmm&<Dmm&<o&K.jmz 

[0 049] *»IB<0T^ U ;b*fi^f**»4«:GS0 

r. ±ea [ i ] rasti^t^WKUcora^sn* 
[0050] r * y <fccfT * y jvmr^ti v&m 

tt& ; ^ £t * y ju«*j<fc^ * * y ;i^T;i/# 
y£JWKtt£<D» ; yjuBM*-Jk 7^y^^ 

M^>^;u, r^y^K^+^k r * y * 
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7 * y ^Htf^k 7 9 y K t^UDJ: 5 £ y 

; r # y xx;k r# y^ 
^>ix;i/(DJ:^^r^y^r y-;uxxT*;i/ ; 

;k r * y ;Hx h * e>pi/cr> j: 5 &r * y 
;brj+^r^+^ ; ^ £^ yjuBM^k ^ y;uK 

y £4? y ;u^>^;u, y y 
10 yjl/^-2-x^;u^^^;l/, y y ;t/&*^^K ^ 

d'* yiUBJ^^ik y^^y^tt^^k -^*^y;m 

^^y;u^^^-;u, ^^^yji/^^o^^cDJ:^^^ 
^^•jiHry^xxr^ ; y^> h^t^x 

^^xf;k y yji/K^h+^x^;u, ^^^y 

^x^u>^y n-;ucD^T^ y;u®xxf-;K h 
20 yx*i/>yy n-;i/©^r^ ^yx 

^ U > ^ y 3-;KDi/7 ^ 'J ;^xx f ;k 7'Pt*U> 

^y n-^oD^r ^ y;i/^x^x;u, ^^'p t'u>^y 
n-;KD>>T^ y;i/^x^x;u, h y zfu tu>yy a 

-;l/<D^T^y^x^x;l/<Z)J:^^ (^<y) T^+U 

-;kd^^ y^Kxx^k sPx^u>yy 
(Dv 1 ^^^ y;i/Si^fJb, h yx^u>^y3-;i/© 
^^^y;Hx^f*;k #y x^u>^y a-;KD^ 

30 'j;Hxxi;K ^^nt; u>^y n-;i/CD^y y 
;U^x^f*;l/. h y ^DfU>yy y 

;u^x*t^<dj:5& (?i<y) r;u*u>yy=i-ii/<D 
d?r z y^fxxfji' ; h y m^v-j^u^is y 
y t ^ y x fvUDcfc 5 a ^ y ;Hx x 
;V ; V yy^n-;^PA'> h y^^^y^ix^f^ 
(D«fc^&!Mi^#£ yjmx^^Ji/ ;7^yaxFy 
;b ; ^^^JPxFy;b; g^t^-^ ; ta^ttf- y -r 
> ; T # y ;i/^-2-^ n n x ^;u v ^ ^ ^ y ;i^-2-# n 
ax^;KZ)< : fc ; 5^^ay>^bt'^>'^^t^9 ; y;i^ 
40 n^^->;KD J: ^ ^fllS^r ^ — iKDT ^ y 
xxfJl/; ^*^y;l/MS/^ci^*S/;KDJ:5«:flBB* 
T;Vr3-;l/CD^ y Jl/ix^f;l/ ; 2-t*x;l/-2-^-^ 

ifv r y>, 2-tfx;b_5-y ^;i/-2-*+-y*i/y 2->fv 
wiMft^R ; 7 ^ o -r^7^ y y**yu 

>f;UT^y y;l/gj-2-T^y ^x;l/x^;k 

^ ^ ^ y ji/g?-2-*r y ^x;ux^;kd <t 5 &rt? y ^ 

>lMI^tt<^^ ;7y;^y ^>^;ux-^;k T 
^y;H^y^^x-f;k y^^y;H^y^ 

so x--r;b v y;i/K^y ^^^x-f^, T^y;i^ 
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ft ; r & V ;i^-2-fc F n+->x ^ * ^ y ji/ftl-2- 

aft: (y^> T?v>m&m<, j$^>m. ^pf 

aft ; y 3?^y;bT5 h\ N-^n-ji/y £#y;bys 

Mjy F + ^y^ab^r^i/T^x 2-y h 
-fe> 4 ^PD7'i/> 4 :/£i?x> % ^;u:/£>>x>, 

[0 0 5 1 ] -tOffi, e^il/Sil^l/c^eyv^ 
[0 0 5 2 ] Cft6©M^tt*ttfWb£*»tt. «8re* 

[0 05 3 ] ±BB©J: 5ttK^tt^Ftt«Kb^»*K^S 

*©£flM>K:tt, mfcRtoS [B] tecfctf [B- 

1 ] - [B-2 ] r*3tiS*0ilL#ffl^JSSSti 

[0054] 
Hbl 8] 

~-CR 7 R 8 -CR'- 

C = 0 [B] 
6-R 10 

[005 5] fc/cU ±teSC [B] CCfcOT, R 7 -R 9 50 
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y&IMEt?* fiW»i-2 2©K{fc*«« (ttfiMb** 

— -OH, - F . -COOH, -C K _ NHj 

[0056] 
Hbl 9] 

-CR ll R n -CR 13 - 

R 14 [B-l] 

[0 0 5 7 ] tctcL. SC [B - 1 ] &C:fot>T v R^-R 

-co-nh 2 i, -cns, ^ys/^n, t;u 

Jl/S, TlJ— Jl'S* 7 , J^J.-7*JH > T;l/^;Ux— x 

[0 0 5 8] 
[fb2 0] 

-CR ,5 -CR n - 

A 18 ••■ [B-2] 

[0 059] tcfcO. S [B- 2 ] icte^T % R 15 *jJ: 

^R 18 ^1f^T^*^M J F-0^j:< <h *> — g|5«. ad^ 
<^^R 18 «R 15 fe<fc^R 17 cD^L/c2ffl<D^M^-i 
^2SGfe^^WL/ri>rfeJ:l>o 

[0060] *mi<DT 9 v fcmm&tt [ a ] ilS 

5S [ I ] T«3tiS{b-&«©??ffiT«:, ±fsm^1*fe 



17 

[ooencct. rjiiiw«:aBK«r«ffluac^j t 
iurttfflrsa [ i ] rash*fb^»«r«#^(* 

[0 06 2] C©#tt*^El£tt. aW*. ^RStt#* 

na±a^ [ i ] r*3tis^^»B, 



^FttSfl^Jl* 1 0 0 icM u **-)vm*:)V8Lt It 
0.1-50^ S?2b< ttO .5-3 5*;KDffiBF*9 

rffi/B£ft£o ^FiWaHriiHR l 0 ooc*tu 

l£IMaj»*36SB«>6n-i*, ^OCX^U^S^fifOfb^BJ 

§!V - CH-CHi ^ HtC - 

"* H 



(10) «f§32 0 0 0-2 39 3 0 8 
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10 [0 0 6 4 ] C<Dj£ [ I ] TaSftSlfc&ftfc^Sfcrte 

jb-t s c <t ccj; o , ±n^?flmfb£tt4>WRB« 

fct^mtilfrr£#, CCDS [ I ] -CSSft4{b£«Kc 

otfcS [ I ] r*3h&fb^*JiH>*c:<!:fcJ:»J«t 
««^Kl6*»j6 3 * £ C <?: tt < R»Ccatf 3 * £ C t 

[006 5] ##6?ii©T * vtimm&i* [ a ] ££f£-r 



[0 066] 

[<b2 i ] 




CH-CHi 

-Ah oh 



c=c — 



CHi-CH 

d>H Ah 



Hb 

-c-c 



^ CH.-CH-CHi 

~* Ah Ah s-c- 



CH 





(TGCkOKJo) 



[0067] f ttto*. JJB©J:5ic«tn©wrt\ ft so ^Frt«:*ssHKit2lft©*K«*W'r*^*^ l J-feo 



(11) 



13 

c <o ? * 5 vn ;i/*c <t h n^^mfiu t^w ^<d ^ # 

d - V>i3)V t <Dm^W±ttC <fc & 4><D <b $ ft 

[0 06 8] c^Lxttjmtcffiitt [a] ri$n 

[oo69] comttmsms&te, m&&*mMk&to 

o«Hcc<tor, fliJ»*si»«»niaTK:tf heifer* 

SJ£jaS« 0-150 Xl©«HrtK:H3&r * c tjWff * 
L<> 36CC2 5-1 20 # C©ttHrttcR5e-r4Ci3W 

SCiCCiO, a [ I ] r^£ft£fb^*IEOM«<!: 

[ I ] r*^b^cD8^iUTCDrS^fi<^D, 35 

[0 07 0] *fc. sttsas: 1 5 0 °C«±<h Ufcig^ 
-f£ 0 Ml^SKSrl 2 0TI«T£B^rSC£«:J:DK 

[0 07 1 ] #«K©7* »J iWfiS^i* [ a ] (Dft+CD 

'j>te<ti> \(o^mc. mn&t [a] x?m$tizm&i& 

^Ltc^^Mf^o cos [a] ti^n^i 

[0072] «c*j % #»»©r * y [ a ] (c 

4si>t, «rsBa: [a] ri^n^irg^n^ a 

WIBS [A] r*3ft*»;^^orc>&^3^jWfiE so 



40 



^132 00 0-2 3 9 30 8 
20 

[0073] sett. Huiase [ i ] rasn-sfb^^r 
[a] *tc« v mrta^; [a] -cmztizmx 



10 [0 074] MIES [ I ] TSStl-SYti 



5 0~8 O^Hg-C&S. hITIBS; [ I ] "C; 



ajrs^* [ a ] z&m-r zicf&L-at. c *> utemm 
mm ox r [a] *>e.^it-r-5.ci*jpj 

mx#>6&, *¥m<DT i> V frjmeifc [a] «. gift 

Ci«JW, 1~0. 5atm©ffiHrt(C* 

^v-»MtK#Lr- 10 — 4 0"C (*>v-j»^J: 
"9*> 1 0~4 0'C{£t,»®fi) tCJntfe-r-SCiCCtO. « 

[0 07 5] C ^ l/-Cf#e>n-2>*^©ri' 'JJU^*-^ 
flc [ a ] «3l^«^fi-Cffif*-C* <3 , CCDT JUSM 
^f* [a] tCOt^-C^/^^^-SX-ixa^^DV hi^7 
(GPC) *fflt»T«5e I, il 
IB500-1 00 000, »SU<(J1000~10 
0 0 0©ffifflrt(C* 0 . *fi¥^»T-»«jlS« 1 0 0 
0-200000. Sf*0<«2000~l 00 000 

JfSL<«l. 2~~3<DffifflF*JK:#>£. ilBOi^^ 

^vx^^ctamtL^. for. &¥-*3frf-mifi± 
ffimzmisti'Xfrz^t. c©r* y^ss 
^ [a] tc!i<y>ry->T*- Kb^^ia^urs 

[0076] s/c. &$m<DT # v frmm-sw [ a ] 
cr^kKSffi (OHVffi) **i/r*5<9. *^©r^ 
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i/^sM^f* [a] (Dimmm (ohvd 

<d*i§s« (OHVffi) « % MiSibr^fflu/cS; 

[ I ] -C*SftS{b^»0«ffl**i6»S3tia*M» 

ccoc^rauEbfc^^KBHattacott. a«« i 8 o 

--9 OX, JhF*L< «2 0- — 7 0 *CCDS6HrttC* 
& e c©J:5«:*r^x(E»BK*s(5ir^»rett, 

[0077] *#BW©r* y;u**^# [ a ] cd^k: io 

[0 07 8 ] *»!!!© WbffifiJSSWtt. T * y JURBg- 
[A] OW-rs±E©J:5a:i|*tt*3WfflO<fc5ir*«> 

[a] rasn*a*iif^Ln**^*4»rsr^ 

[0079] ccrttffl3ti*»^mcca*(D-fy^r 
*- h»**rr*ib^«tt, ittwtc(j#'Hvv7* 20 
-Hb^»r*o. ccoj;5ft#y Yy^r^-Mfc^ 

^fCD^liLrti, h;l/x>^-f y*xr*— h (TD 

i), ^p^ji-u^^yi/rt-h, hyu>^ 
u>^-fyt/r:J-- K f h^^i/>^y 

h*yv-so*c*i6>f yi/r* - h*-/ v-* h y ^ 
^a-^a^^dTiWftlbfc-fy^T*-- Mb^ft 

y5/T*u-Mb#L ^u-^Sft^ 3 etc 30 

;k #y ^y^u>*y*-;u&ff*»nsjcS3-&fc^u 

r^^o »cc*»?BrB. c©*y-f ys/T*-Mfc* 
^fiur. -fys/T*-hK*2-^3«ff-ria^«f* 

[0 08 0] c©#y-fyt/r*-Mb£4Stt, #«?h 

cdt * y jvjm&fc [ a ] t£K:*£#BtS 1 ^;Uc*t U 
T\ ^vm-Fi^MBO. l-4^k ff*l 40 
<«0. 5~2 J t;UiftS<t5tt»rflWB3tii. C<D 
£5ttCT2 y [ a ] cf^c^a-r &7kMS<D 

S£ 0 fc -Y yt^T*- h&Vteifi&'J>&< ft* <fc 5CC# 
y-fy^T*- Mb^»*ffll>4C<fcCcJ:*K 

tt>, 7»yJWiytS£tt [a] *<DT^T<DtK&B 

-fy^r*-h»iis^r&ci*Jr#, f#6ft£ 
BWbttw: # * * ft CiWik 
[0 0 8 1 ] *«M©WbttfflJsS«5tt, _tiacD<£ 5ccr 

^J;HR1^» [a] ia»©^y^7*-M*WT 50 
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&ttd*rt?&*#y<f y5/r*-Mt*«i*6ftO. r 

^;;i/«f^» [a] ccsc [a] -cmztizmtbxm 
iit7^y [ a ] o^nccxttttHB&jg 

[0 08 2] C®£5ft*«S£^y^T*~h«<fc® 

wvmitemmvrcit* t*v >\smn&# i a ] <t # y 

[0 08 3] *»iii(DWbttttJig«r«r * y JMNte 

ft [a] i^'J^ym-Fft^Ji^^Ci 
*M»i-fys/r*-h»i©SJ£3Wltfr* 

or, »ccflg{b««*Jii^ici^srttfti^. J: 
o since j^offliscc r * y jwss^f* [ a ] i # y -f y 

s/r*-h{b^«i*siKs-tt4fc»cc, mitmmzm 

[0 08 4] ccr^sn*wfbJi«l©«iLrtt, 

f»b»B«tt, wb^iBoas^ttMtosttacc^fotta 
fluassrtr*. £/cco<£5ft§!<bM$foj:, r*y^» 

S^ft [a] teE^rSC<tfct?*SU *'HVV7 

♦-Mb^wccE^-rsc&fcrssu £/c r*y 

frmm&W [a] *J:W;-ry^T*-h^«Pitt 

M«c«ur«w«r«:r * y^*«^» [ a ] t#y Y 

[0 08 5] %€C4:An<DKf biHfiStt (*W^b»iS»> 
[0 08 6 ] S^ft^O^>ft 

urt»*r *yjwi5*^» [a - 1 ] 5HP^$wt4c 



[008 7] 
Ut2 2] 




[A-l] 



[0 08 8] tctcL. ±iesc [A - 1 ] tCtel^r, R l 

i 2or;u+jusr*D, r 6 b, mm$k\- 

l 2cdt;I/^^->S*5J:^^*^1 - l 2<D7;i«*;uS 
J: >5 ft 4Sf^6ilBn^^ft < t i> 1 saosr* 0 , 
[A - l ] ri^n^I4i©*SS©^< <h4>— 

-N = C = Ol<!:^Ut-NH-COO-l* 
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[0 08 9] IP 5* C©BS<tifiJSS«B«v m&»<D'J>lZ < 

toi<o^mcimA [a] ta^n^iAsn/c 

Tt> Vfrmm&t* [ a ] CD5£ [A] -esi3ft£S*cc# 

* y )i&n^&ZT ? y ;u*s^{* [ a - i ] ttmr 
[0090] c©r^y^«i^* [a - i ] 

5E»CC*4a [A - 1 ] CCfcWSR^R'feiC^R 10 
7* VJl&m^fc [ a - 1 ] ICtoVt 2>£m$> % T?V)l 

&m-&i* [a] t\mmv$>z 0 

[0 09 1 ] C<DT9VfrJfcm&# [a - 1 ] «. gift 
[a] teitf^V^T^-h^M^ 

>fy*>7*- Mb^tt<DNCO»*;u»fcJt'^ 

Vi/T*- Mb^KJ:g*mSSfi3ftfc*Ma6«:« 20 
«7^'J;«6ft[a-l]#ff6hfi. *fc. ««c 

-f y ^>r * - F fb^cDN c oa^MRt r * y 

£tt [a] ©*ia*;l«3WRI«J[SLb©»^. NCOS 
£WlT £7 ^ y [ a - 1 ] , 4> L < «*«B<!: 

NCOi^t^T^'JiH^ft [a - I ] #f#6ft 

^tt [ a ] ^ifoftlit, T * U ;WRM^tt [ a ] 

cpCD l Jj< U ^ y ->T * - h it^Wl* 1 #^<D 30 

jEcciorsfcSj^SiorNCOS©**^, 7^ 

y >vmm£ti* t a - 1 ] cc, 3 6^7 ^ y ^m*^ 
[a] *»jpor»ar*ci*s'C*s. 
[0092] cc-effiisns^^vm-Ht^ 
»», r^yjww^* [a] *fflc^wbttafle»«: 
te^r, r * y jwss^f* [ a ] t^ccm^ti** 1 ; 

[0 09 3] CO#'J-fVV7*-hlfc^Bl* t 

#y^y^r*-Mb^<D^^*SK:, gJ^r 

* jmr«^(* [ a ] &!>m-r-Dmtt\Lx , r * y->wR 

S^f* [a] *<D*^SK#y >f y^7*~^g£l££• 
3^±£C^fc:<fc^)7* yJWIM^ft [a - 1 ] 

[0 09 4] ccr-fys/r*- h»isj»tt*wuac 

+->u>, b;ux>, <>-i2><D 

fWci^r^^ e s/c, ffli>&7*yji'S£tt so 
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[a] ^(Sttar*Wi«ffJ*fflC*tt<TfeJ:li. 
[0 09 5 ] C<DRJ6«. ^rStt^*r»n^L^6 
tf^C<b^»*L/^o JSf&iSSB, ii^B2 0~9 0 

[009 6 ] CCOJSJE-CB, sJ<y -fV2/7*- Mb^«I 
T^y^3R»*# [a] CC»0T«*Jteffil>6*i 

€>o I»»7f y [ a ] *©*SS l *^*c 

Mlx, if {i i . 9-5^e;u, »ao<»2. 2-3 

S<fc 5 *c#y *fyw*- Mb^ftSflSflrr 
a. c©<t5ccswj©#y -fys/r*- Mb^£ffl 

fl^CD* y -/y 2/7* — h fb^«5K:1S»ffl©7 * y 

s^f* [ a ] #tt^-r ****** u < {&< & 0 , 

COJKJCEr*JSRl//cT^ y [ a - 1 ] ifi 

s**rr*#y -fym- Mb^»*m>*c iccj: 

*K £/3E 1/fcT * y [ a - 1 ] iCBffitta -f 

[009 7] ±BBSJ£©B«:B, 4 Ci# 

SttBHctt, ^^^«5y>»»©J:9ft#« 

ik&m. b yr-fehr-fe^T^5^(D^js*u-Kb 
[0098] ±tBCD<t ^ccur^Lytr^ y;^m^ 

# [a - 1 ] mmmmmmtuxn^ti, ccomm 

mmwci*. *^©#y-fy5/T*-h<b^36««aF 

[0099] c 5 Lfc#»asw*5<t^*S[£©# y a y 

^;;W%l^ft [a - 1 ] *»5C£#T*4. 
[0100] ±IE©<fc5ftT^ y^3ft«^# [a - 1 ] 

**w^**»wowb»iB»cc'ojr^t:, w«.tf^-y 

iSaiBRj«l^^^ (FT I R) £««5rf £<t, Jl 
Lr?STL/cT ^ y [ a ] (OimWtM 

[0101] C5L/tS0cLfc7^y;^I^» ta- 
ll ^oc^rr ^ >ffi£$j^u c©7 5>l^6*^ 

fc-NCOiB. IS(J0-3 0°/o, »*b<»0^2 
0%i?&&o 

[0 10 2]«cfc, ±IB<Dct^OCLrT^y^S^ 

[a- 1 ] zmrnvzctitj:*). «^:^^^wcE>*B^ 

K^-fy^r^-hXtsjcr** 1 , *^©^bffl^ 
«rrtt, -fys/r*-hKtsi6Lac>*Bl3S3&««BO 
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[a - i ] a*©»^*i«wiw«ao-c*4 
c©*KS»n ojyFc&titf, *»n©«ffcffl 

[0103] U"Cf#6>n-5*«IH(DT^ yjI/3RS^ 
* [a- 1 ] I*. W3&<DT 9 V frXM&to [a] (11*4 

mm) iow^ftflstirf*^ a«B»ar«#r 

#>9, C©T^y^*i^# [a- 1 ] (coiity;^ 

-U->3>^D7^77 (GPC) £fflt>r 
»J5£ ffl»« 500-20000 

o, tfiKiiiooo^ioooo ofBBftK:* 0 , io 

BIWjmiiaJitB 1000-300000, iff* 
L< «2 0 0 0-2 0 0 0 0 0<Dmmfot<C&*>* Jtit % 
4>»fg»»ii»tt 1 . 2^6, »*1<B1. 2-3<D 

*©ik ore ai^wtr 

[0105] efot, c©*w{tasB»tt. wtai* 
Mmimmmatvx&m-rzctW'vzZo 20 

[ 0 1 0 6 ] ^WO^WffcttOttCCtt, fu^CD 

&c£&r£& 0 

[0107] ^©WdCWfcWfc^HtllfflTi. 

[0108] *«98©BMfc««. liOT * y A>3RK^ 
#[a] i*y^V^r*-h{fc^W3&>6<c4W<fctt» 
fiBBMajiCK/* fcBT * U JWIM^tt [ a - 1 ] 

[ 0 1 0 9 ] *»w©wtf*w\ m^wm-co^ 30 

ft< ife 1 [A] r« 3 ft L 

n>*^*«wrar^yiWR«^» [a] 0^ 



[0110] 
[fb2 3] 




[0111] [/c/cl k ±iaa [A] CCfcWSR^R 1 
*5<fc^R 6 «, H?IEK [A] {cfeWScoiraDStt-r* 

fc. #3; [A- 1 ] r^ti^S^ltc^T^'j 

[ a - 1 ] frf-z&m-rz ctwimmm ; 

[0112] 
[ffc2 4] 
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a d s Dl 




[A-l] 



[0 113] [tctcL. ±iaa [A- 1 ] CCisttSR 1 

-R j *j<t^R 6 «, mrias; [a- 1 ] kwso&rc 
^ttr^o, as [a - 1 ] r*sft&**©*Kfi<z>*i> 

tt< <tfc— -N = C = Oiiig^ir-NH-C 
oo-««ft*urc>4] *JHl>T, *#©#3ET£/c 

[0 114] S/c, COT^y^Sfi^ft [a] *5<fcV 
y ^Xt«« [ a - 1 ] CC*jWSi«lt±BBiia« 

r&£ 0 

[0115] coiftH*. r^y^sss^f* [a] 
«w»6«j«3ftst»^ T*yjww*tt [a] 4#y 

[0116] *fc % r ^ y >mr«^* [ a - 1 ] ***r 

7* yjWRS^i* [ a - 1 ] 3W**«JRL/r SBtt^K 
{ b*T * C <t *> 6 , mi KDtablc \ti&fi&&t 2>Ct 

[ 0 1 1 7 ] r * y [ a ] 4# y A VlsT* 

[ a - 1 ] z&mrzffltffij&mtz&mirzm&ic 

its Wfc©/c^CC»^7K*»DiL4£*»ttl^. 
[0118] *^<DW{t^*ia»^-5K:^U 

r, 7^y«i^ [a] wwHvm-F 

jmm&# [a - 1 ] *d*rswutt««Kc* 

-^#ya|--;k #yx^f-ii/#y*— ;k r^y;b 
#y*-A\ #y^*yx>#y*-jk tfy^yy'u 

[oii9] co<t5awfbstE», mra>ogg{b 

[0120] *»!8©Wb#«. UWctt*Jj:CWI«ltt* 



27 

ttr©ffl^ia3WBfliJft?ffi«£-c**«:fe^t)e.r. mimic 

C0121] *§m<DT z <) )i<mm£# [ a ] . y 
^^fi^it [ a - i ] . m btttfjdsM. ^fHU&j&fttc 

WtLXit. 3t»?W. Bt«tttt#«» ftft-ttRiK 

an. ttstsssw. KiHt&jittK. jg*^, BM^n. io 

8M8. XV-fKVrJ ^U*>3MI}J}§, ->y 

PM«, EPDMiJI, «*tt«MW <«: 5-";=J># 

y v-, 7-^ci>te^. ^y7-h77;WPx?u>, 
y 7 ? fb y ) . $i*f?fe$JJit ei* 20 

[0122] *mi<DT 9 ') )i>mm£t# [ a ] . y 
JU^fi^^ [ a - 1 ] . Itf b&IEfi&ft. KfbtEJftft* J: 

- k mmu-y. k k 

-K K jgftS'-K -fbffl^-h, v-*> 

^>-k iWK^-h) . y-oiAgms, (-?-*> 
-f^A) . mm. «c®. it**) . 

+Itt^Jk Kifcttpj^ffJ. W^J. ffiiitfb 

e<ommmsmttcit. &nmnm. mmm. mica, 
tm&wm. mmmmmmm. mrnxm. w&mm. 1? 

iWW. ^'Jv-7P^li!gp], y^3-hjW> FRP 

mmm, f rp mnzmmmm, Axxm^mmfVa, ax 
^E/B«tiii»aiflw. mxfSMffammm. uv-Evm 
fbwnmm. ttwrai. (BB»iB$i 

mt. JMH*. aftflUBWIIB. OS^tt. AXB£ 

-f u * y -mums,. VJiyuz >^a. r^y* 
9 u $ > 3- &&.HWs TfVA/V \s$>y *-&%m 50 
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tscim*^, >—y>ft*. sum 

[0123] mz.n. w&t h-amrzw&vzu. m 

wvmmmsmicmmis «fc u/ * tc imwzmm? 

fm.umm.ntLxmm-r^m-^icit. m*\-m®um}. 
m%mt*m. mtt$±m. *i-ffi±m. mmm*?* 

[0 12 4] £tc. *$m<DWW<D2 5'CK*J^Stte 
«. iiS«l 00-5 00 00-fe>?<i<^X, W*L^< 

«5oo~5ooo42>^^-fxt?*^„ ^mM<Dmm 
it. mimwmtf. nummii^m^x^^cox. & 

[0125] *&w<o~>- >j>#m*. immmM'&o) 

(Dis-<j> yuicit, mum. 8km*s£u : /£tcitmm 
*mm?*>. z5LtcM%to£.v/&tcitmPt*mm? 

*>. is- y >y#©tta*scn*5 1 ^y hot- 

<)>ifmat. wwwm. m^m^m. mm± 

[0 126] $/c, *m}<J>m&<D2 5 0 CtC*5^^g 
«. iim«5 0 0 0~ 1 0 0 0 0 0Hz>^Ji<-fX. if* 
0<« 10000-500 0 0-fe>^;j<-fX-C<J!>£„ 

[0127] »K*f69i©5^- y >^W4 LTil^bfflRS 

[0128] *hbj©^e$*^«. ±ie©r i' y 

S^ft [ a ] . T?V ^m-^w [ a - 1 ] . Wit&M 

fiStt. ®{bfflfiS;!B5teJ:yqie{btt?:ffl^-cigiiJ3ns„ c 

©^ki»*»{c «t i^/ s tcitmvt*mm? z> c 
a. KttauMon. w*tttt^w. m^umfjow. *h» 

±»J. rSiS^i'^iB^-rs., 3 6 tc. c ©^JgfifrTKSiJ 
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[0121] #3H8<DT * Vfr&m£# [ a K y 
[ a - 1 ] . KffettfltiHft. 3MMUErtWfc 

PMiSli, EPDMm «*tt«» <«: 5/ya>* 

^yy * fb t:- y , *i*tt*8Ji§ (M; #yt^ 20 

[0122] *^©T [ a ] , 'J 

frmm^w [ a - 1 ] . mim&im. mium.®** 
- h . »as/- h . h . %mf- v . 

-K ffiW*>-K ifefci'-K toffif-K v-*> 
iff- V . «M'>- h ) . ^ -< ^UAJ^A ( v-+> 

y^a) . (mm, wk) . 

*/Bb*fc*;k Si£tt?raBW. njfflfik tffiiHt 

wit. i-»§i/o, 

mi ^muzmi v+~mmmi wmmmat* &n 
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